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INTRODUCTION- 



Abithmetig, as generally taught in our SdiooLs, 
has bitherto been a mere mechanical process, de- 
pending entirely on the memory, and not on the 
judgment. To give to this department of education 
that interest which its importance deserves, and to 
place the knowledge of it, on its natural basis, is the 
object of the following Treatise. 

The several parts of the work are arranged in that 
order, which appeared to the Author best calculated 
to promote this desirable object. The definitions 
and rules are given with the utmost regard to per- 
spicuity and conciseness, and are illustrated by ap- 
propriate examples. Copious 2<otes are annexed, 
in which the principles of the rules, and the reasons 
of the several operations are made obvious to the 
youngest pupil. The notes also contain many nse- 
ful contractions and rules for particular cases, with 
mach information of importance to young men en- 
tering on business. 

a 



IV INTBODUCTION, 

At the end of the volume, a collection of questionb 
is given for examination, embracing every part of 
the work. These questions are so extensive, as not 
only to enable the pupil to elicit from the Teacher all 
necessary information, and to furnish the Teacher 
with the means of exercising the judgment and rea- 
soning faculties of his pupils ; but to put it also in the 
power of those concerned in the examination of 
Schools to ascertain minutely the various degrees of 
proficiency attained. 

The plan of the work is entirely new, and every 
attention has been given to render the study of Arith- 
metic interesting, and acquirements in it substantial ; 
but how far he has been successful, the Author leaves 
it with the public to determine. 
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COMMERCIAL ARITHMETIC. 



Arithmetic, as a Scibkcc, traata of the propertiea, and 
relations of numbers ; and, as an Aav, teaches to apply num- 
bers in calculations* 

The following are the charaeten used in arithmetical caU 
calations, vis. 0, 1, 2, S, 4, 5, 6, 7, 8* 9. The is called a 
cipher, and the other characters are called significant figures, 
or digits. By the various combinations of these characters, 
every finite number cftn be expressed. 

The cipher has no value, either by itself, or in combination 
with other figures; its only use being to supply the places un- 
occupied by significant figures, and thevebyremove them to their 
proper places. 

From the following scales it will appear that every figure by 
itself or in units place retains the value expressed by its name, 
which is called its Sinqle Vai.us ; but, in combination, it 
acquires another value, varying according to the place it occu- 
pies, which is called its Local Value* 'Thus 2, wl^en stand, 
ing by itself, or, on the right of any number, signifies two, but 
when standing on the left of a cipher, or in the second place of 
a number, signifies 2 tens, or 20, and on the left of three ci- 
phers, or in the third place of a number, signifies 2 hundreds, 
or 200, thus acquiring a local value, ten times greater than its 
single value, by every place it is removed towanls the left. 



NUMERATION. 

NuxSEATioir teaches to read any number expressed in 
figures, by assigning to each figure its local, as well as its single 
value, as explained in the following scales. 

B 



NUMERATION. 
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<dkitl : 9 two ; ft, 'tWMity-C^^ { ffV; two liimffrM and tw«^. 
two ; 8222, two thousand two handled and twenty*two ; t2ttV, 
i^iNMIy-'two thotnahd two hifnAM kbA twenty-two ^ 29t^<L 
t^ iMadred and t^exft^-riro thouiiind. tit6 hundred and 
twentf'ttro. Tho -pupil fM^ kUb to nda die trtt six place*, 
at ptkod of tmiti aoeuHifely, h<» ^liB find Htde dHBcu]^ fn 
I'bduig the Wo fiiiit periodk at neatt^t^, Urns, t%ftttjttti2t^ 
tw6 tiuudiM and t#eti1y.'tw6 tKdaiand two hundred sMd 
H^ty-tiro miHioih^ lr#o hundred and twenty-two thoustmA 
1^0 huxiditd and twenty-two. ^'e aibove scale is read thti's : 
Two hundred and twenty-two thousand two hundred and 
twenty-two teztttlioA's, ¥#o hu^idre^ «ttd twenty-two thousand 
bro htitidred and twenty- two quintinionh, two hundred and 
t#enty-two tfaouAuid two hni^dred aorid twenty- two qustdrfl. 
llotts, two hundred and twenty .tw6 tbMisand two htmdred aVid 
t«renty.two triliHmH, tWo hundred and twenty-two th<yD^8iihd 
ttD hundred alM tw^ty-t^o billfons, two hundred and tweh. 
ty-tWo thousand t#o hundred and twenty-two millions, t^d 
himdifedand twenty-two thouiiand two hundred and twenty-twd. 

When the pupil ean read the Itt scale* extended to 60 
|dioes ; the 2d and SA, 'or shnik^ wsideii may be given, extendled 
to sixty |dMes, or 86 far ito the teaifter may ttUnk necessary. 

It #il! M («8etvMv that the scale H divided into pertddi 6^ 
dfl^tliSMIerftii, lkfi^imii;m the nghi^ and obunting towalW 
tftt left, ajid thht It ifB'rmi fretti the ttft id the rilfhc 

The lAipil h\iMfifs n»Ade hinfsldf Uttfthet A these scales, may 
ptOdeed 16 |)6falt, tiiid reiCd the following numbers. 

kicEftcisss 
Ms. Wf^ 5^631. S18031 71546876. 10121141. 6}^ni. 
It345678dd. 3040567^25. 654231213100. 12645674102. 
45636100293445. 901 932142321303. 76214236724340650. 
1210036373524987^61687214. 5267013200870021342365^ 
9011023421343621341^31016. 24241 2345672987 2432 16345030. 
21000450298071368724104. 126072456790872503041 21$76. 
6l^20lO43240i68^3SrbbO. 49542 1300582601 2600376041 $7. 
90082560b0052367468()l230744678943l84509256214900000. 



NOTATION. 



NoTATioir teaches how to express in figures any number 
pfqpoiigd lii ^d^rds. 

Rvii.^^i/iv^ doxfH m figxires expressed by t)ie wbrdfl; 
^Ma's ki \ht Ibft; Mi3 VHtlng towards m righl ; then 



4 NOTATION. 

coiurider what place in the numeration Bcale* each figure should 
occupy, and write them anew, supplying vacant places with 
ciphers. 

Example.— Express in figures, nine hundred and five mil- 
lions, sixty thousand, four hundred and two. The figures ex* 
pressed here, are, 9, 5, 6, 4, 2 ; but in reading the number 
again, we find that 9 must occupy the 9th plaee in the scale, 
or hundreds of millions, that 5 must occupy the 7th place, ^, 
the 5th place, 4, the 3d place, and 2 the first place in the scale; 
thus leaving the 2d, 4th, 6th, and Sth places to be supplied 
with ciphers in this way 905060402, which is the number re- 
quired. 

ExEBCiSEs.— Write the following numbers in figures. 

^ Kinety-six. Seven hundred *and thirty. Six thouHand and 
fifty-three. Porty-seven thousand three hundred and twenty- 
nine. Five hundred thousand and fifty. Eight million and 
seventy-four. Thirty- four million and twenty-five. One hun- 
dred million. Sixty-three thousand and four million, nine 
hundred and eight. Seventeen billion, eighty million and 
ninety- five. Eighty-nine thousand billion snd eighty-five. 
Six hundred and twenty thousand trillion, seven million and 
seventy. Fifty thousand quadrillion, seventy-five trillion, one 
thousand million and eighty .six. Four hundred and seventy 
thousand and two quinUllion, eighty-nine billion, four milUon 
and twenty. Seven hundred thousand and five sextilliom 
Eighty thousand octilHcm, ninety-five millions and fourteoa* 
Eighty-nine thousand nonillions, sixty- five octillions, three 
hundred and fifty-nine thousand sextillions, seven trillions, 
one hundred and seventy- four thousand millions and seventy. 
Nina hundred thousand nonillions. Sixty-five thousand sep- 
tlHions. * Ntneteen sextillions. Five hundred quintilliona. 
Pour hundred and fifty-four thousand and ninety-nine tril- 
lions. Thirty-seven billions. Sixty-six thouwrnd and fifty, 
four millions. Seven hundred and seven. Six hundred thou* 

sand nonillions. 

' So soon as the pupil is able to perform the exercises in Nu- 
meration, and Notation, with tolerable accuracy, and expedition, 
he should commence simple addition. 



FUNDAMENTAL RULES. 

The Aindamental rules of arithmetical calculations are Ad- 
dition, and SuBTRACTiOK; which are subdivided into Ad- 

DITIOKy SUBTRACTIQK, MuLTIVLlCATlOy and DlVllION* 



then in coBfijponnd numbctifr 



Simple addition. 

§ikrLK AoDiTioir mclMi how io eolMbt letthU ibtt^ 
nilmliSn faito 'diSb turn. 

JRuLE.— Write the numbers with the lune jpleeei dbeetly 
uider eeoh otaer, unite. uneer units, tens un^er tens, lEc. and 
drsw a line below. Add the figures in the units column, and 
place the right hand figure of the som directly under it» carry- 
ing the other figure, or figures to the next oolumn. Proceed 
in the same manner with erery other column till you coma to 
the last, under which wriie the whole sum it amounts to* The 
number thus obtained is the sum of the whole. 

Pmoor.^-4>ft off the mfdetmost nnttber.add rild the rtandia- 
ingnombers as before, tilAi add this sum CO tlie nunftar cns 
ofl^ tibe last Mitt will bi tHb same «i the fiifit, When tka trork 
isright. 

EfiMPLEi^Add togeiher 4f4S-H»4«9417S^-d540-f<^+ 
994^8. . 

424$ 

24gg - X here write the first number given, and un* 

Ifj^^ der it, the other numbers in oider, with the 

0^^ MOne pYaodes aocorOih^ to the mnnerstion scale 

^pS itiheetlf uti^T eafii other. X thtn begin With 

1^ the rigfit hand oohunn, and say 8 and ff are 

^.•^ n, and 9 ai« 2d, and 9 are 35, and 3 are 38^ 

..j^ZZ and 9 ait) 47, «nd3ai«M)$ I write 0, the 

8dm !£ fl59^ ri^ht hand figiii« of this number under the 

i423t cmumn add^, aiid carry the 5 to next column, 

Proof a81590 ^"^ ^ '^^^ ^ '^ ^^* *^^ ^ ^^ ^'» '^^ ^ '^'* 
' 2S, and 4 Sf€ 32, ana* 7 ar^ SIT, ffnd 6 £M d^ 

and 4 are 40 ; I write the 9 under the column added, and carrr 

4 to* next ctdiimn ; thus^ 4 and 3 are 7, and 6 are IS, and I 

are IS, and 1 are 19, and 4 are 23, and 2 are 25. I write 4 

under the column added, a^d carry 2 to next column, thus, 

2 and 7 are 9, and 6 are 15, and 2 are 17, and 4 are 21, which 

I write with, the 1 under the column added, and the 2 on its 

led. X then cut off the undermost number 7358, and add up 

the remaining numbers as before,, the sum is 14282, which 



being added to the line cat off, gives 21590, the saoM as the 
sum ol^the nrst additioii« I therefore conclude that the v«rk 
ia right. 
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9542, 1736, 854, 29678, 4690, 7542, 9895, 4163. 
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M. kii S705» tf^S, 9TM, 470, ft^, 675, M%, 259« tliSdS, 
5416, !Ml, 97215, 876%, #i^5, te9, 4^9$, e7G^lt; 

Mr Aid 766^ M9, ^iei4. 52lt, eij^'isa^- 907. 7215, 4t)», 
136916, 1^99, ^363« 4^7, 46t»d, 7^74, 92iS4S. 

56. Add 6542, 1769, 632, 4546, 3060, 725^ 9676, 39fS4, 8269. 

57. Add 968} 5427. 980, 700, 4621, 85, 2668, 742S, 989S6, 

245i, 76326, 7452, 666, 545, 372, 9^00, 4256, 834816. 

58. Add 866, 7324, 697^ 584, 98, 762, 3478, 9721, 54531. 
591 Add 86854, 3275, 426, 9724, 7631, 896, 989, 762, 5478. 
60^ Add 754987, 5431^6, 54859, 4632, 58, 697, 2468, 972, 

1687, 439, 58, 674^ 5869, 71^7^ 434, 2673, 989, 546. 
6]:. Wfast is the sum of ei^ty^iCTeii miUhm snd nliretT^x. 
Forty-eight thousand miUion, nine hundred and fifty- 
seven. 8ereu hundred and sixty-eight thousand and 
eighty-four. Three million and sfxty-semen thousand. 
Fourteen billion, ninety-nine milhon and eighnr-siz ; and 
nine hundred and ninety-iiine ? Ans. 14048189837222. 

62. What is ^e sum ot seven hundred thousand and seventy- 

seven. Five miUidh atid fifty-nine thousand and eighty- 
three, i^ifty^iz thousand and ninety-one million ; and 
one hundrM and s<^7enty-six thousand three hundred and 
ninety.se«^n ?" Ans. 56096935557. 

63. A is Indited to B it959^; to C £687 ; to D £189 ; to 
JB ^£134^; to F £546; to O £746; to H £87; to K 
£862; to L dgl69t; tb M £754, required A*s debt.— 

Ans. 7269. 
6ft: If te dinanue from Inveraess toBsnif M'71 miles ; from 
Banff to Aberdeen 44 miles i from, Aberdeen to Perth 81 
Bsfles; Afom ^^rth to Edinbuigh 4], miles; fh)m EdlH- 
bur^ io Dumfries 72 miles ; frotn Dumfries to Newtoa- 
!kewari 51 miles ; and frond Newton-Stewart to Portpa- 
trid^ 3^ m{le(^;.i^How fkr is Invemeiu. f rom Poripatrick', 
audhdtr Car is each of them ihmi Edinburgh? 

AnS;-^F<tnn Invvrhess to Portpatrick 395, Edin- 

bnigh from IdverneSs 237, from Por^trick, l58. 

65i Is what year Will a nian be tibree score and ten, who was 

be^ in 1700? . Ans. 1860. 

66. - In what year will a man be 74^ who was borh in 1829 .? 

Aus. 190dL 

67- A man who it nOw 37 yekrs of age, waH born in July 1 789 ; 

Itt what month dt what year wiU he be 84 yeArs of agfe ? 

Ans. In July 1873. 
1 



68. A gtnOtmm \9H in hk hM wUl 47896 lo fab wUkir ; 
£15680 to his old ton ; £6847 to mch of hit fmr 
youDger tons; £4876 to Mch of hit three daugbtent 
£3750 to endow « echool, and £675 to the poor^— How 
muchdidheletveintll? Ant. j£69519. 



SIMPLE SUBTRACTION. 

SiMPLV SUBTRACTION it the method of finding the di0er- 
enoe between two simple numbers. 

Rule. — ^Write the less number under the greater, with the 
same places directly under each other as in addition^ and draw 
a line below. Begin on the right, and take etch figure of the 
under number from the one directly above it, and place the dif- 
ference right below. When sny figure in the under number 
is greater than the one above it, borrow one to it from the next 
significant figure in the upper number, which suppose placed 
on itt left, and take the under figure from the number thut 
formed ; but if one or more ciphers intervene, between the 
figure you took the one from, and that to whieh it it taken, 
they become nines* and the first significant figure is diminished 
lyy one. 

' Pkoop.— Add the difference to the least number, and the 
ram will be equal to the greatest number, when the work 
is rig^C Or, subtract the difference from the greater number, 
and their difference will be equal to the least number when the 
work it right. 

KxAMPLB — Take 48M321876 from 9300054817. 
Gieater 9300054817 minuend. Having placed the 

Less 4398 321876 subtrahend. numbers under each 

IMffiBienee 4901 732941 remainder. ^^^^^j ^ to^ ^ *«n 

"WW 4398321876 by 2d. method. ^ g^ ^j,g„ 7 f^m 1 

I cannot, but borrow 

1-from 8 to it, makes 11, and 7 firom 11 leaves 4 ; then 8 from 
7, I cannot, borrow 1 from 4 to it, makes 17, and 8 from 17 
learet 9 ; then I from 3 leaves 2 ; and 2 from 5 leaves 3 ; 
then 3 from 0, I cannot, borrow 1 from 3 to the 1st on the 
left makes it 10, take 1 from it, leaves 9, and makes next a 
10^ from which take 1 leaves 9, and makes the 1st on the 
jnght lOj tiien 3 fhnn 10 leaves 7 j 8 from 9 leaves 1^9 from 
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ism^Lis fifimtiEtAcrroN. 



9 IMI^^S 9 &(^% I dftiAOt, b»|in]% i fHmV to itv ini^e» 
I9» aftd 3 fiH>m 19 I^Ves 9, then 4frdin 8 Uares 4 

I hiii^j|fiv«fi ilie ^roof by bdthnfe'thbds. By Che Ist to^thod, 
the dhl^feAoe is added to the less number, which gives a sum 
e^ual td the greater ; and by the td method, the diffcfrtAice is 
subtracted froid the greater number, which leaves a remainder 
equal to the less -number. 



1st. 2d. 3d. 

Fi«m 8736 From 7463 From 3215 
Take 5314 Take 4251 Take 1203 



4th. 
From 9461 
Take 6350 



5th. 
From 1679 
Take 1456 



6th. 
63745 
23851 

lltfa. 
375621 
167694 

,Mi ft rtii - 

118UI. 
685436 
398175 

4513642 
25917BS 

^th. 
98tS0654 
689t8075 

80th. 
45200000 
41698993 

mi ■ 

34tfi« 

iiiliini 
liiiim 

ii^ mi— • 



rth. 

69796 

57987 

12th. 
848965 
398968 

l7th. 
374219 
lit65^ 

22d. 
6904326 
^403987 



8th. 
47652 
13087 

13tk. 
451326 
415983 

i8th.- 
729875 
529876 

e3di 
6651674 
3914865 



9th. 
65472 
16789 

14th. 
514237 
214239 

i" ' ■' I 

l9th. 

982143 
871035 

24th. 
9321367 
6519876 



27th. 
62000352 
46987549 

31st. 
65070601 
S6789543 



MMta 



S5Ui. 
987654321 
87654922 



i8th. 
23469705 
12360976 

32d. 
70063000 
19952992 

36lu. 
4i298r6d9 
356278940 



10th. 

41687 

25819 

15tli. 
643827 
441928 

'20th. 
!?6324i 
ld^794 

25tw» 
4321436 

2658209 

29tE. 
47900041 
29124567 

■ fii.iii* 

33d. 
9808084? 
63171753 

Srtfi. 
2Y0006415 
179896724 



''■I ' 



jiA 



AMV A^ 



ftte 



SIH«* •«M»A«n«H- 



u 



•^^^^^ 


w^ 


401k. 


Urn. 


^i^m.ea^98ms 


i|90QQ000« 


970005004 


MI800015 


Tf^9ifmm^. 


87^6M3ii9. 


U^S^ftfmi 


iS«(M6|fll 
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42d. 
61301^0054 
463^75946 

40th« 

iDooooooe 

27»54(»87 



43d. 
876540397 
4)^7(1(34908 
■I-. . I 'I '. 

47th. 

looooooeo 

tTO- 



444h. 
14?3924|5S 
1591^3625 

4etii. 

97043200a 
M7634504 



45|b. 

754890000 
213247113 

■ . I ' !■■■' 

690405060 
254802987 



50tb. 
7i0iaiOl2 
a724ifiai09b 



51st. 
7006300U 

549872134 



52d. 
6t5002S17 
297432128 



58i. 
8$413000> 
M8841162 



56. 



57. 



54. From nxty-niiiemUb'on, tak9 sey^n thcmsiind and eight. 

Ans. 68992992. 

55. From eighty billion and eighty-five, take nine hundred and 
fifty- nine. Ans. 79,999999,999126. 
From nine hundred thousand trillion, take a hundred 
thousand. Ans- 899999 >999999,999999»900000. 
From six nonilKon, take nine trillion, five billion and 
fifty.five. Ans. 5,999999,999999,999999,999999,999999, 
999990,999994i^9999,999945. 

58b Fraoa a hundivd. thousand septiUions* take » thwitnd.aiid 

forty.8ix. Ans. 99999,999999,999099,999999^99999« 

999999^99999,998964« 
59< Find the diO^ren^'b^ftirMii xunety-mne miUkvi) and fi£(jr. 

triUion. Ans. 49,999999,999901*000000. 

60. How much does a. qoiptiUiou. exceed. nine hmadced and' 

ninety niUUon ? 

Ans. 999999,999999,999999,9990Q1»QOOQQQ< 
(U. Bommiid £1758^ and paid back ^£1349, how much.am,Ij 

in debt? Aiis. j9403. 

62« Item my friend JC875, and received at oi^e time £195, at 

anpther time j£356> and a( another, £172.; how mwi^ isi 

stiUduetome? Ana* £152w 

63. Agricola's wall biatween Forth andClyde>waa)built. in the. 

year 85 of /the Christian eia; how <tld- was.it in 1829?' 

Ana. 1744 yean* 
<i4. <i]»as.WMJnvflaited.iB.K(nglftnd- in the year 664, horn many 

yetr&i8Jtfliiic9:thfttperiod» this being 1829? Ams^llO^t 
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65. How long is it tinoe decinMU arithmetic was invented, 
which was in the year 1602, this being 1839 ? Ans. 227. 

66» How old was the man who was bom in 1745, and died in 
1889 ? Ans. 84. 

67. A has in goods and money £7629, but he owes to B £67 ; 
to C £98; to D £83; to £ £179; to F £508; to O 
£104; and to H £110. K, has an estate worth £2656, 
besides L owes him £145 ; M £329 ; N £972 ; P £489 ; 
he has a ship worth £2500 ; Bank stock worth £500 ; 
household furniture worth £980 ; but he is indebted to Q 
£320; to R £650; and to S £573; what is the differ- 
ence between their fortunes ; and who has most ? 

Ans. K ^548 more than A. 

68. A was born in 1758, and B in 1800 ; how much is A older 
dian B ? Ans. 42 years. 

69. Take one from ten thousand; and ten from a hundred 
thousand. Ans. 9999, and 999990. 

70. Babel was built 2247 years, and Rome 753 years before 
the Christian era ; how many years lietween these events ; 
and in 1829 how long since each of them ? 

Ans. 1494 between, 4076 and 2582 since each. 



SIMPLE MULTIPLICATION. 

Multiplication is a short method of performing addition, 
when the same number is to be added, or repeated, any pro- 
posed number of times. 

The number to be multiplied, is called the Mvltiplicawd ; 
the number multiplied by, is called the Multiplier; and the 
number arising from the multiplication in called the Product. 
The two numbers are also called Factors. 

Rule. — Write the multiplier under the multiplicand^ so, 
that like places may stand directly under each other; and 
draw a line below them. Begin at the right, and multiply 
the whole of the multiplicand, by each significant figure of 
the multiplier separately, from right to left ; observing always 
to place the first figure of each product, directly under the figure 
you multiply by ; and to the product of each subsequent place, 
add what yuu had to carry from the preceding product, as in 
addition. Add the several lines of products in the order in 
which they stand ; their sum is the total product. 

Proof.— Multiply the multiplier by the multiplicand « and if 
the total product be the same as the former, the work it right. 
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WBSOM Mami^KbukL Having placed tlie nairihen at 

90^ hkMgMmu te dm csnnqpii, i fagte jtttfte 

O e fl^a og n'fir^^ and tay 9 tinwi ^«m S6, 

9060138 ^"^^<^ 6 nate »«■* onay S^ 

ff951(jf2 next product ; 9 timet 9mn 27 

ft^dfttni ; A timnrdr •ae.Mr writa«5.aml fiy 4; A tfaMa.««te 
•3ft4aMd 4»flfe 5B, write 8 and cany 6 ; 9 timet 7 arr40^«md S 
are 416, which write in full at in the example. Again mnlti* 
plying by tlie 4 in tent place, i tay 4 thnerfare Ji, and write 
€ma» the 4 I janaow — H i p i y ia ft kfyr-t^ tmnfJam^mixt 
fmritattBBkmCam^ itl|fltt4^tiMet*S«n ^and tmm Mr-witeiS 
and carry 1 ; 4 timet and 1, write 1 ; 4 timet 6 am'4tt^.iMriae 
Oand canry i ; 4 timet 6 ipx 24 and 2 are 26, write 6 and car- 
ry 2 ; 4 timet 7 are 28 and t are 30, which write in fnU. 
Agaia 3 ^timet 4 are M, ^write 2 under Ar^ «ii# oatiif i i 3 
tinievS^we 9 andfl are 10, write and cairy I $ S tittntOare 
aiid lt»e ) ; l4imttt 6 ate 15, write ^Aaxii cfesfy 1.; iS>dMet 
6 are 18 and 1 are 19, write 9 and carry 1 ; 3 timet 7 are 91 
and 1 are 22, write in^ftilt AiA the different productt in the 
4M4MP3nirhioh they«t«iid,aiMl we ham 9S89S8MI64teibtal 
pt^iJiwu ^itJiayaovad tyaMfciBg <hetmMpifuaud tlauhul- 
tipliar, aadpfiNftediBg «t:h«f[ite t and If^ha jptatipmiiaumhat 
obtained be 2332588666 the work it pieaumed to be 

EjXE^CItES. 



4. Mult. 587 by 8. 
ft. Unit. 36732 by 9%, 

11. tfnlt. 360542 by 3405. 
«t. «tfltL^045e3ipy^fW«w 
< IftrJiMfc. «i06«l by '^MOiw 



14. Mule. 656034 by 87M6. ) S9. M48ilMr x 40a9« 



15. Mult. 243241 by 37006. 
M. Mult. 64206S by 87089. 



5. Mifll. 4fi7%<J9. 

6. Miittii650 by^V. 

7. MiA.i'l'Mbfli. 

8. A^ult. 878 by 12. 
iff. 1^^436425 X 803004. 
•8. ^MNtttt^rx fimmi. 
19. 87402409 X ft08M9. 

i9i. (|»r952t oMM^aia 



23. 8790554 x 897008. 
^1f^ 1342008 X 40S()50. 



t5. SMtMy'<MAt^l»ur>tii4utand anS 9itieiy««T«y li^ dight 

l&mnSni^-<M««nty.tiic. 4lte 6IMSli90. 

te. liriHiiftf fef^ettfttoBt ftror hundiH ^i , ii i taii 9 aw l I i til i t, 

c 
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SiMPtE multiplicatiok; 



by eight himdred and fifty-three thoiuand and «evtnty- 

nine. Ant. 2900468600010236948. 

27. How many days in 52 weeks, each week, hairing seven 

days? Ans. 364. 

28* How many days in 1829 yean, each year having 365 

days? Ans. 667585. 

29. How many honrs in 365 days, each day being twenty-four 

hours? Ans. 8760. 

30* There are 52 Sabbaths in a year, how many are in 1829 

yean? Ans. 96108. 

COXTBACTIOKS IV MULTIPLICATION. 

CovTftACTiOK 1. — ^When the multiplier is 10, 100, 1000, &c. 
Rule.— -Annex the dphen to the multiplicand, and the work 
is finished* 



EXEBC18E8. 



1. Mult. 6754 by 10. 

2. Mult. 1426 by 100. 

3. Mult. 7421 by 1000. 



4. Mult. 76 by 10000. 

5. Mult. 89 by 100000. 

6. Mult. 54 by 1000000. 



COMTBACTION 2. 

When there are dphen on the right of one, or both ^ton. 

Rule.- ^Proceed with the significant figures the same as if 
there were no ciphen present ; then annex the ciphen to the 
product. 



BXEBCI8E8. 



1. Mult. 3600 by 750 

2. Mult. 5400 by 700 

3. Mult. 605 by 860 

4. Mulli. 760 by 960 



5. Mult. 807900 by 850600. 

6. Mult.. 640870 by 908700. 
7* Mult. 463010 by 250200. 
8. Mult* 754000 by 6264(0. 



CONTBACTIOK 3. 

When the multipHer is the product o£ two» or mon nom- 
ben not exeeediiig.12. 

RuLE.^i-Multi|^y the multiplicand by one of those numben, 
and that prodoot by another, and lo on, tiie last product is 
the answer, or total product requised. 



1. Mult. 8964 by 24. 

2. Mult. 3765 by 27. 

3. Mult. 6243 by 36. 

4. Mult. 8376 by 42. 



EXEBCI8E8. 

5. Mult. 3426 by 56. 

6. Mult. 4069 by 63. 

7. Mult. 5735 by 81. 

8. Mult. 4365 by 64. 



SIMIPLS mriTmiCATIOH. 
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9. Mult. 

10. Mult. 

11. Mult. 

12. Mult. 
l3.Midt. 
li.Mult. 



605T 
73Si 
5603 
5493 
8976 
9754 



byTt. 
by 108. 
by 77. 
by lit. 
by 84. 
by 336. 



15.M«lt. 

16. Mult. 

17. Molt. 

18. Mult. 

19. Mult. 

20. Mult. 



4997 
4^7 
6734 
3705 
6051 
3799 



by 96. 
by 504b 
by 994. 
l0r799. 
by 152. 
by 446. 



CoNTmACTjoir' 4^ 



When a figure of the muHiplier repeated any nnmber of 
timet uuder IS, gives any other figure, or number found in 
the multiplier. 

Rui.E.— ^Multiply by that figure, then multiply the product 
by the number of times this figure must be repeated to give 
the other figure or number in the multiplier, obnerviDg ta place 
the right huid figure of eadi product under its proper ilgure 
in the multiplier, as in the general rule. 

EXAMPI.B — MulUply 76458 by 72936. 

' In looking over the multiplier we find that 
9 multiplied by 4 gives 36, the two figures on 
the right; and that S^ xnultipHed by 2 gives 
72, the two figures' on the left ; We therefore 
nmltiply first by nine, and that product by 4 ; 
and the p»duct obtained after multiplying by 
4, we multiply by two ; and these tfarae pro- 
ducts added together give us the total product, much move 
oenciBely than by the general rule. . The example shows the 
niethod of placing the preducts, and this being attended to^ the 
figures in the multiplier may be taken in any order. 



76458 
72996 

688122 
2752488 
5504976 

5576540688 



EXSaCISES. 



1. Mttlti 85064 by 486. 

2. Mult. 89087 by 819. 
& Blult. 57124 by 654. 
4 Mult. 84321 by 824. 

5. Mult. 63298 by 972. 

6. Mult. 17865 by 426. 



7. Mult. 7654324 by 84696. 

8. Mult. 6203251 by 93756. 

9. Mult. 1468024 by 26156. 
la Mult. 5639247 by 71684. 

11. Mult.821642Sby82l2168. 

12. Mult. 1432976 by 255125. 



GONTBAGTIOir 5. 

To multiply by any number l)etween 12 and 20, in one line. 
KuleU— Multiply by the figure in unit*s place, and to the 
product of each figure, besides adding according to the gei^eral 
rule, add also the figure in the multiplicand immediately to the 
right of the one last multiplied ; and to {he left hand figure of 
the multiplicand add the last carriage. 
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SlUnM^MXTLTUnUWATimf. 



Here w^ nuMply Vy A In unff s place ; 5 times T 
are 35, ^ iimes ^ are iO^-Sof-T are 50 ^ 5 times 
2 are 194-54>9«M 23 $ 5 times 5 ara f6^tJ^9 
are 29 ; » times ^ are 154.24-5 are 22 ; 5 thnes 
are 3(M^2-|-3 are 35; 6 times 4 are 20*4-3441 
are 29 ; 4 and 2 are 6. 



48352g7 
15 

69529305 



U Holt. 7«M by 13. 
2. Mult. 8543 by 14. 
a Mate. 4T69 by 15. 
4. Mult. 7698 by 16. 



XXSB^ItBS. 

5. MidU 197654 by 17. 

6. Mult. 8734691 by 1& 

7. MuH. 3424561 by 10« 

8. Mult. 4236789 hj 12. 



PEOMTSCUOUS BX£RCJSE8. 



1. Mult. 

2. Mule. 
S. Mult. 

Mult. 
Mult. 
MuU. 
Mult. 
Mult. 
Mult. 
Mdit. 
Mult. 



4^ 
5. 
6. 
7. 
8. 
9. 

la 
n. 



874367 
704325 
843025 
10684« 
989443 
6363(H) 
S16857 
160600 
747654 
374768 
474768 
«M82i 



by 654. 
by 462. 
by 777. 
by 184. 
by 648. 
by lOa 
byAia 
by40a 
by 968. 
by 108. 
by 576. 
by 868. 



IS. Mult. 

14. Mult. 

15. Muh. 

16. Mult. 

17. Molt. 
1& Mult. 
19. Mult. 
2a Mvh. 

21. Mvlt. 

22. Mult. 

23. MiUi. 
84. Malt^ 



7424654 by 
6200630 by 
7674325 1^ 
1321436 by 
7374625 by 
9809462 by 
8546451 by 
4546380 by 
6364912 by 
2845678 by 
5435343 by 
8999999 by 



87654. 
64816. 
14412. 
96488. 
10084. 
87635. 
121 IL 
99194b 
56000. 
68085. 
7<0808l 
61854. 



18.Muk. 

25. Mult. 674370956 by 384964812, in four lines of products. 

26. Mult. 56234987 by 96896576, in four lines of products. 
I^f . MuU. 76894060 by 48761043, and 636742 by 16. 

28. MuU. 81687421 by 80040563, and 874632 by 17. 
iB. MuU. 24846329 1^ 67810312, and 406039 by 15. 
90. Mult. 54380605 by 70060563, and 821264 by 18. 
31. Mult. 68468047 by 16842624, and 763241 hy 28. 
3& Mult. 72784634 by 47689254, and 824965 by 35. 

33. Mult. 93929875 by 65827293, and 634210 by 45. 

34. Mult. 20430098 by 98887766 and 323423 by la 

35. Mult. 91963387 by 45963252, and 543462 by 21. 
38. Bfoh. 40143468 by 52345678, and 823216 by 63. 
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SIMPLE DIVISION. 



DiviBiOK is a compendious method of perfidrming subtmotioii) 
or of finding how often one nnmber is contained in auothev. , 



SIMPLE DIVISION 

Is the method of finding how often one simple number is con* 
tained in another. 

The number to be divided, or the containing number, is 
named the Dividend. The nnmber divided by, or the con* 
tained number, is named the Divisob. The number of times 
the dividend contains the divisor, is named the Quotient. 
The number which is over after the dividend is exhausted, is 
named the Kemaikder. 

Gekeral Rule. — ^Writo the dividend with a curvM Nne 
on the right and left of it, and write the divisor on the left. 

Find how often the divisor is contained in the fewest possible 
figures on the left of the dividend ; and write the figure ex- 
pressing the number of times on the right, for a quotient. 

Multiply the divisor by tlie quotient figure, and write the 
product as it arises, under the figures out of which it was 
taken. Draw a line under, and subtract it from the figures 
immediately above it ; increase the remainder by annexing to 
it the next figure in the dividend. 

" F^ind how often the divisor is contained in the Wmainder 
thus increased ; if it is not contained once, write a cipher hi 
the quotient, and increine it further by next figure Of the 
dividend ; find how often the divisor is &eh cbntMued inl it, 
write the figure expressing the number of times in the qnotient, 
and muhip] y the divisor by it, ' subtract the product f rOm ^lie 
increased remainder, this wAl give a new remaiti^r,'yhibh in- 
crease as before; and proceed in the same maniier -until. the 
dividend be' exhausted ; the^ quotient, and last remainder,' if 
any, will l>e the answen 

FaooF. — Multiply the quotient by the divisor, to their pr^ 
duct add the remainder, this sum will be equd to the dividend 
when the work is right. 
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winut m'^fiw- 




PROOr. 

2706 

S7 

18942 
21646 

935422 
35 



EzAMPLV Divide 236467 by 87. 

I write the dividend with a DMaat. m^iteid. Quoiknt. 
carved line on the right and left ^7 } 235457 ( 2706|{ 

of it, andwritetbeJiidAroiuhe .. 
left I eee that the divisor, 87, 
i» contained twice in 236, the 
4ute •Bgwes 'ea Ifte left of the 
diviHend- I thvivAiw -w rileil is 
the quotient ; and multiply the 
diviior by it, writing the product 
at it arises, under i2S6 ont«f 
which it was taken, placing the 
XJj^htiiaiid .figure of •the.|irodu6t 
nnder tlie right hand place of 
;riie dividend which was taken in ; draw a line' under, and «ib- 
tiact, which gives us 61 of a remainder ; to which annex 4^ 
the next fignre of the dividend* gives 614 for the Increased re- 
mainder ; -m tlus the divisor goes 7 times^ I therefore ^rite'7 
in the ^otient, and mult^ijy the divisor by it, and subtracting 
the product from the increased remainder, leaves 5 for a new 
remainder ; this I increase by 5, the next figure in the divi- 
.dcnd ; which gives 65 for the new inoteased remainder, in -this 
the divisor will not go once, I therefore write « cipher In the 
•%»otieiit, and further increase the remainder by annezlqg 7, 
the Jiezt figure in the dividend, which gives 557« in this the 
divisor goes 6 times, I write 6 in the quotient, and multiply ^e 
divieer by it, and subtract the product from 557 the increased 
jremainder, which leaves 35 ; and the dividend being now ex- 
hausted, 35 is the last remainder, w^ich I write in the quo- 
tient, with the divisor below it, in form of a fraction, .thus Jf. 

For Proof, multiply the quotient, 27Q6, by the divisor. 87, 
•and add -the remainder *35 to the product, thie sum is the Mine 
-aethe dividend* 



1. 

«. Divide 
>8. Divide 
4t> Di^de 

5. Divide 

6. DiviiB 

7. Divide 

%. DMde 

«. Divide 

la Divide 

11. Divide 



624iniy6. 
807^ hy 9. 
3467 by 11. 
6342 bvia. 
9667 by 15. 
t»97654 by 21- 
681213 by 29. 
61S24Shy34» 
612136 by 37. 
978943 by 46. 
7698734 by 57. 



12. Divid«68a3424 by 56. 
18. Divide 1231425 hy 63. 
14. Divide 2489721 by 66l 
15» JMvide 8725832 h^ 76. 
i6. Divide 4342489 by 87. . 
17. Divide 3498425 by ^4. 
la Divide 8248329 by 112. 
16. Divide 6362487 hy 182. 

20. Divide 8463243 by ioa 

21. Divide 78734625 by 369- 

22. Divide 67498725 by 466. 



26. iKvide 62448754 1^850. J SOu Dirida 6ttliitt hf itt^ 

ai, jpivide thiny4ive millioii, ciglit hoaiivd and ai— ty ^ t w 

. thomand one huiuindl ani tivwity-MMi bf flv« hmmdni 

. •adwOTW >j»7060a 

3lt Piiw4e0wmy4hwri.Tglifl«, w«t|B»ii— th wwl tifht W»» 

. 4nd fma ififty4iBaib Igr s« ffcnnwiri iktmhuidtifdmmd 

; lerty^piik An*. aiSf. 

» Diiriie 4VMB InlliM, Jwliiiiiai«ii«i«jSvl7'«M i^M^ai 

four hundred and fifty-two million, aiaa bmarad aad fortf* 

three thooaand niheteadMAaaiil (walva, by thraa aulliiHi 

twelve thgmaiid snd thiitMn. Ana. 481tS4 

84 if • aiihljUwwi'aJitfBpie ba thoif thonsan4 aix JiuataA«ai 




)B«ly i p a w a^ i 8t«ijii|r •'fw; JbMr miab ia that per 4Mb 

altoim«^M64«i(r»4o4bey«v? Ana. £84 

35w Snppoie an army «£ £a67i84 men w«rejU» be drawn up in 

di«e of battb^ 14 men deep, how qumy muat be in each 

jank ? Ana. 18971. 

36* A partj ef soldiers^ tS5 niflei from htai qnartefa* 

' orders to be forward jn 17 days ; how many ntffea 

"they march each day ? Am* -W. 

37. IMTideapriacof je3&6Aai|ifla|f Mnilon^fivingtheiaina 
Aun^toeach. Aiii..4666> 

38. IKvide JCS111361Q among 842 men; giving Mch an eqn^ 

share* Ana. jSt|076^ 

39. Sfivlde jei2664278 equally among 4tl9 pc^Moa. 

Ana. j^O08. 

40. Diride ^85146225 into 245 a^ml abarea. Ana. 21iM5. 

CovTaAcriotr 1. 

When the diviaor i» under 13> 

Bi7i*E^«-Multipiy, and aubtnct, meniaUy, vzUix^ (he .^np- 
tieot under the diviiiend. 

£xAif FLC. — Divide 209456 by 8* 

Having placed the numbers aa in the example, ®) MOiSS 
witlLalineander'tbe dividend; I tryjkowcnen #7432 

8 is contained in.fi3, and find i^ 6 timet and 5 o^ec, f f^i^6 
under 3, and plaoe the 6, or suppose it placed; on the left of 
next figure 9, making 59, In w!hidi 9 gneiT t tbneii, and Stover, 
1 ^te 7 under -9, and the 3 which was orer placed befoitiyett 
figure makes 34, in which 8 goes 4 tftnes^ and ^ over, *l >wflte 
IT aA4 ak^^ivhced beOi^e next figare Inak4(s 26^ in ^iiph'S 



flOM 3 times and 1 ov«r, write S, end the 1 placed before next 
igiire makes 10^ in whioh 8 goes 8 times, and nothing orer, 
write t under the right hand figure of the dividend, uid the 
work is finished. 

EXERCISES. 



1. Divide 1969972 by 3. 

2. Divide SOeirSBby^ 
d. Divide 7987645 by 5. 

4. Divide 2188734 by 6. 

5. Divide 5844867 by 7. 



6. Divide 24096360 by 8. 

7. Divide 87654366 by 9. 

8. Divide 41032104 by 2. 

9. Divide 50613211 by 11. 
10. Divide 37089804 by 12. 



OOMTEACTIO)! 2. 

To divide bv 10. 100. 1000, && 

' RvLE ^Cut off from Uie right of the dividend, so many 

figures as there are ciphers in the divisor« The figures cut off 
are the remainder, and those on the left the quotient. 

Example — Divide 873657 by 10000. 

I write down the dividend, and point off four 87, 8657 
places to the right, for the four ciphers in the divi. 10000 

;Sor, under whidi I write the divisor in full, in form of a frac- 
.tion for the remainder, and 87 on the right is the quotient. 

EXERCISES. 



1. Divide 8346 by 10. 

2. Divide 7534 by 100. 

3. Divide 40325 by 1000. 

4. Divide 1608742^ by 10000 



5. Divide 71034216 by 100000. 

6. Divide 4103246 by 1000000. 

7. Divide 31463412 by 10000000. 

8. Divide 92001 2341 by 100000000 



COITTRACTIOM 3. 

When there are cip)iers on the right of the divisor. 

Rule. — Cut them off, and cut off as many figures from the 
right of the dividend, then divide. To the right of last re- 
mainder annex the figures cut off from the dividend for the 
true remainder. 

Example — ^Divide 67843 by 3400. 

visor, and two figures from the ~^-^ 

right of the dividend ; and then ^^ 

' divide 678 by 34, by the general ^^ 

rule* which gives 19 in the quo- 32 

. ti^nt and 32 of a remainder, to — 

which I aniiex the two figures cut off (torn the dividend, a&d 

write the whole of the divisor under it, as in the example. 



simjMi rnvrmm- 



H DMd« 8940290 by M800. 7. IMvidetilSTtiObj 90000a 
&I>Mde 9873014 bfOaOOO. t 0.DMdel7fa0«00bf«0rNXMl 
4. OiviavMOIOOtOby JI^OOOOJ •. DMdt07S4t400byT0000a 
S* Oiylde lOOSSOtMbyOtPOOjlO. DMiei9I3948iVyOf0540. 

COVTftAOTIOV 4^ 

Wlian Ae ^viaor ia ^ prodnct of (wo or mott aumben 
Hftder 13L 

Rui:.£.<»-0ivida bj any one of tboie nnmbers^ and the qao- 
tient that aridiig by anoUigK, luad so on ; the laat quoliont it 
theanavor. Tofixiid the true remainder. Multiply the laat 
renaiader by the preoading diviaor* taking in ita own rmntin^ 
der, if any, and this sum by next preceding divisoc, taking in 
its remainder, and so on with all the freeediog divisoia and 
remaindeiB, the last sum Is the true jopaainderj unde^ which 
write the whole divisor. 

EzAXPLE.— DlTide 09T99«by fOS. 

iatliBst remainder. 
0a»J^veiieding divisor* 

9i Their product, 
t JtoaaMor or«fkiMi% 0. 



41 
6 



687395 



171848^3 



7] gS641— t 
4091—4 

4091 Hi ^^^ 



4 Next preceding tfitrlsor. ' 

104 
3 BMMinder of diidaifu Igr i* 

107 



B3U»CWK«» 



l.ZMvTde 
2. Divide 
3.IMvide 

4. Divide 

5. Divide 

6. Divide 

7. Divide 

8. Divide 

9. Divide 
10. IMVide 
ll.I»fi4de 
lS.Dtyide 



04079954 
13054987 
76549386 
20725685 
2980703* 
78910234 
68424087 
^797685 
42436725 
62798542 
1W20874 
97834240 



by 16. 
by IS. 
by 24. 
by 32. 
by 42. 
by 72. 
by 108. 
by 132. 
by 144. 
by 112. 
by 128. 
hyl92. 



t3« Divide 004000B49 %^ V^Oi 
14. Divide 7054804t3by 200^ 
15^ Divide 363005218 by 380. 

16. Divide 980705004 by 432. 

17. Divide 484625100 by 409. 

18. Divide 290S05548 by 004. 

19. Divide 71tl08t62by OfO. 
2a Divide 992700854 by OfO< 

21. DMde 015492426 Vy 4000 

22. Divide 24S40r905 by OOit* 

23. Divide 8 9T20000 7byOOf^ 
24i Divide 542078924 byO2904» 
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PR0MI8CUOOS SXKtCISKS* 

1. Divide S25i4 quartert of wheat, equally among 48 men. 

Aub. 618. 

9. Divide £112 equally among 28 poor people. Ant. £4. 

3> If the clothing, and furnishing of an army ot 295684 men, 
cost £4730944 ; how much is that a man ? Ans. £16. 

4w Suppose the drcuroference of the globe in the latitude of 
Edinbuxgh be 24960 miles, and iSbat the earth makes a 
complete revolution, in 24 hours ; at what rate per hour is 
that city carried from west to east ? Ans. 1040 miles. 

5. Suppose the earth*s annual circuit round the sun be 509 1 42880 

miles, and that it completes a revolution in 365 days ; at 
what rate per day are we carried by this motion ? 

Ans. 1394912 miles. 

6. Suppose there are one thousand million six thousand five 

hundred and sixty human beings on the earth, and that 
the average life of man is 36 years, of 365 days ; how 
many die every day? Ans. 76104 dally. 



REDUCTION, 

Rbpogtiov is the method of changing money, weights, and 
measures from one denomihation to another, without altering 
their value. 

Reduction is generally divided into three cases. First, when 
the reduction is from a higher to a lower denomination ; and 
is called reduction descending. Second, when the reduction is 
from a lower, to a higher denomination ; and is called reduc- 
tion ascending. Third, when it is required to know, how 
many of one denomination are contained in another, of which 
the higher denomination does not exactly contain the lower, 
apd is called reduction ascending and descending. 

Cask 1. 

RuLE.i-~Multiply the highest denomination, by the number 
of units in next inferior denomination which make one of it, 
adding to the product, the number in that inferior denomina- 
tion. Multiply the denomination thus obtained, by the num» 
her in next inferior denomination which make one in it, add« 
Ing to the product, the number in that denomination. Pro- 
oiid. thus, till you bring it to the denomination required. 
.^ To prove reduction, reverse the operation. 



BSBVCTIOX. SB 

BjLAun.M.^ntiiaae jei7 !«•. B^L Uk Iwtiiii^ 

' ' £ "B. d. 

17 16 5| I hm tttUtiply £17, the h%1i. 

^^ est denomination, by 90, because 

356 to BhillinffB make m £• and to the 

12 product 1 add the 16 thiBinga, 

"^ff which gives 366 ihlUings ; 1 thm 

^ multiply t>JB nika by 12, because 

AxtiritA >Jw ii;«g« 1* pence make a shilUnjr, and to 

^yimo^arthrngs. the product I add the M. wUch 

18 )4877 i jji^e, 4j.y7^, . I multiply this sum 

8, 0)35,6 5 by i, because 4 farthings make m 

£171£5i— Proof- penny, and to the product I Mi 

'^■^■^■■™* the 2 farthings, which gives 

17110 farthings, which are the farthings in £17 16s. 5td, and 

of the same val^e. For proof, I divide the farthings by 4, 12, 

and 20/ which gives £17 16s. 5id. the original sum. 

- XXKKCI8K8. 

1. ileduce £2, into shiUings. Ans. 40i. 

8. Reduce £5, into penee. Ans. 1800. 

a Reduce £7, into farthings. Ans. 6780. 

4. Reduce £8 16s. 4d. into penee. Ans. 8116. 

5. Reduce j£18 15s. 6d. into sixpences. Ans. 511. 

6. Reduce £7 16s. 7d. into haHjpence. Ans. 3606. 

7. Reduce 74 guineas into pence. Ans. 18646. 

8. Reduce 16 riiillings and 4f d. into farthings. Ans. 683. 

9. Reduce 84 sovgus. 16s. and 8d. into fourpences. Ans. 5090. 

10. Reduce £157 lis. lOd. into twopences. Ans. 16911. 

11. Reduce 754 half guineas into sixpences. Ans. 15834. 
18. Reduce £734 16s. to sh. d. qr. Ans. 14696 sh. 176358d. 

705408 qri . 
13* Reduce 7 lb. troy, into grains. Ans. 40380. 

14. Reduce 4 lb. 7 oz. 15 dwts. 80 gr. into grains. Ans. 86780. 

15. Reduce 80 lb. 6 oz. 3 dwts. into penny-weights. Ans. 498S. 

16. In 3 cwt. 8 qrs. 14 lb. how many. lbs. P Ans. 406. 

17. lu 15 ton 6 cwt. 3 qrs. 4 lb. 6 oz. ; how many ounces ? 

Ans. 549766. 

18. In 8 cwt; 3 qrs. 23 lb. how many troy gnuns ? Ans. 2317000. 

19. How many scruples in 41b. 65, 73 ? Ans. 1317. 

80. How many §s. Js. Qs. and grains in 21b. 6^ ? 

Ans* 30g, 2403, 7200, 14400 gre. 

81. How many grams in Itb. 63, 80, 8 grains ? Ans. 6168. 
. 88. Reduce 2 huts, 6 sacks, 1 si^ of wool into doves. Ans. 1562' 



Si mnmmm 

Ans. 2184 lbs. l6iW090 tray 0niiU. 
H. ilo«mgiyihk«f«tnwin361oadB? A«8.«I656. 

46. How auMiy Ibt. of aew bi^ in 24 loads ? Ans. 61S40. 
'96^ Ib S railest 1 furlonig* 9 faitBj how many feet ? Ans. SeftSS- 
27. in 2 leag. 1 mile, 2 fur. how many yards ? Ans. 12760. 
28* In theeuth'iisircuaifamioa* which is 360 degrees, and-each 
dfgree 60( nulei,howaaiiy imperial yards? Ans. 44099200. 
4>9. Keduoe S5 yds* 2^^^ into^nches. Ad& 1278. 

J^ Jleduee 63 Frenoh «Us« iato nails. Aim. lilt. 

^. Reduoe 12 eMs Bsglnh, 4^ 3 nails, to nails. Am. 201 
di* How nuH>|r squaM yaidainv acres, 1 r. 4 p. ? Ana. IMHi. 
A3. Bow many square feet ia3 acres, 29^. 999» ? Aih. 1^7905. 
A4. In 1 hhd. lOg. 1 qt. of wine ; how many gills? A«si 2S44> 
^&. la^Ulp. Ihhd. 42gid.2qttkbow«iaDy,pts.?A])fc7MK). 
^. In afwiiehocm of nun, how naoy |^ls ? Ans. I688. 

37. Reduce 4 baiawl*, 69iUKai8 of «le, into ^^oarls. Ansb 600. 

38. Reduce 6 tons of ale, into pints. Ans. 1036d. 

39. Reduce 4 hds. 1 bar. I Hr, 4igi^ ale, into gills. Ans. 8480. 
4fik In 8 qrs. 4 b. 2 p. 1 g. wheat.; how many ^ints? Ans. 1832. 
4!l. In 10 lasts, 1 w. 1 di. 3 qrs. 1 ooon of whwt ; how many 

bushels ? Aas. 900. 

42. In 15 qrs. 2 bush. 3 pecks-; how roaay gills ? Ana. 31424. 
4A. Bow many pecks of oeaU in 6 eh. 6 sac 1 bu. ? Ana 940. 
44i Reduoe 365 days, 6 boun^ 48 roia. 48-sec «o seconds. 

Ans. 31556998. 
-4i5« Reduce fouNSoaie ^ratm, each 9&6^, daya^ into houn. 

Aas. 701280. 

•Caas 2. 

IftlrL^.^M'MrlAe the given 'de»OkhliiatfMi, by 4ho flttinberof 
it, which makes one of next higher denominatiett,^1li»^otient 
ft in that' denomination ; divide* thh quotient by tMe, Mimbor 
^it, whi6h ttud^ei one Jt iiezt higher denominatiwi ; yf oeeod 
thus ifQ y6ii «/bt&!n thi» k«qtiir«d denomination. RettMnd^rs 
HCre fttftaiMy of th^ uaie^ denomittatibn as the diWdMida to 
#hidl 'tb6y belbtiged. 

Szsiacf«^.^4l«ir tttttfy je^'lM'iti l4B15'ftiftbA^ 

ibrAiH]^ I hefe 'divide fkHUngB, the ffhf^Hit Afrtioinilia- 

4)14815 tion, iff 4, beMtise 4 ftflKUogs iaAe 1 penlty, 

^iSVcA— 4 "^ ^^ quotient is pence, and the tliree whidi 

« AVaSoirii ^«^5oVertoe Shtt^ittgt; IthetidltidteAe-klt 

9iV}»3j9>m^i '4<<i»ieiitbyi2;beflMselt^eMo«a«lM«Mto8hfi. 

d(15 8 7} ling, und the quotient is ia shillings, and the 7 



RSOUCTION. 35 

which are over are 7d.; igiin, I divide the htti qaotieiit bf tO^ 
becftoae 20 riiilliiige make a £^ and the qaotient it £1$ and 9 
shillings orer ; therefore £16^ together with the wveral r»> 
maindeiSj is the answer, as in the example. 

sxv&ciact. 

1. Reduce 700 shilUngt, into £u Ans. 4635. 

%, Reduce 1040 pence, into £%. Ani. £4, 6s. 8d. 

3. Reduce 5402 farthings, into £m, Ans. £6 12s. 64d. 

4. Reduce 999 sixpeaoefly into guineaSi Ans.23gutacas,16s.6d. 

5. Reduce 7829 twopenoes, into £u Ans. £65 4e. lOd. 
IS. Reduce 25880 sixpences, into half-crowns, and sovereigns. 

Ans. 5170 half«crowns---647 sovereigns. 

7. Reduce 1687 crowns, into £%. Ans. £421 15s. 

8. Reduce 75600 farthings, into half-guineas. Ans* 15(^ 

9. In 70152 grs. ; how many lbs. troy ? Ans. 1 2 lbs. 2 ob. 3 dwts. 

10. In 15568 dwts.; how many lbs.? Ans.641bs. 10os.8dwU. 

11. How many tons, in 6045216 drams ? 

Ans. 10 t. 10 cwt. 3 qrs. 10 lb. 2 ox. 

12. How many cwt. avoird., in 28098000 grains ? 

Ans. 35 cwt. 3 qrs. 10 lb. 

13. Reduce 43404 scruples, into lbs. Ans. 150 lbs. 8 J. 4 3. 

14. Reduce 11740 gr., to apothecaries ozs. Ans. 24 5* ^ o* ^ 9* 

15. In 4393 lbs. of wool ; how many tods ': Ans. 156 tods, 1st. 
1 d. 4 lb. 

16. In 2812 cloves of wool ; how many lasts ? 

Ans. 4 lasts 6 sacks, 1 tod. 

17. How many loads of old hay in 44852 lbs? Ans. 22. 

18. Reduce 4403520 indies, to Eng. miles. Ans. 69 m. 4 fur. 
19r Reduce 2935680 feet, into degrees. Ans. 8 degreea* 
2& In 1305 indies; how many imp. yds. ? Ans. 36 yds. 1 qr. 

21. In 91 2 nails ; how many ells English ? Ans* 45 ells 3 qrs. / 

22. How many acres, in 219699216 sq. inches? Ans. 35 a. 4 p. ^^ 

23. How many aeres, in 484000 sq. yards P Ans. 100. 

24. Reduce 11452 gills wine, to hhds. 

Ans. 5 hhds. 42 gaL 3 qt. 1 pt. 

25. Reduce 202692 pints of wine, to tons. 

Ans. 100 tons, 2 hhds. lOgalls. 2 qts. 

26. In 12488 pints of ale ; howmanyhhdff? 

Ans. 28 hhds. 1 b. 1 f. 4 galr». ' 

27. In 93992 qts. of ale ; how many tons ? 

Ans. 108 1. 1 bt. 1 hhd. 8 g. 

28. How many qrs. of com, in 59696 pinu ? 

Ans. 116 qrs. 4 bu. 3 pecks. 



26 BEDUCTIOK. 

; 29. How many lasts of wheat, in 29024 pecks ? 

I Ans. 90 lasts 1 ch. 3 qra* 

30* Reduee 20B16 pecks of coal, into chaldrons. 

Ans. 144 ch. 6 sa. 2 bti. 

V_51. Supposing the year to consist of 365 days 6 hours, at what 

particular period of the Christian era had 960148815 mi- 

nutes elapwd ? Ans. 15 min. past 6 p.m. 7th July 1826. 

32. Supposing the year to consist of 365 days, -5 hours, 48 mf- 
" nutes, 48 seconds; how old is the man who has lived 

1136049406 seconds? Ans. 36 years. 

33, In 9884160 inches; how many miles ? Ans. 156. 

Case III, 

RtiLK.'— Reduce the denomination given, to a denomination 
which is contained exactly in that required ; and then reduce 
it to that denomination. 

Example.'— Reduce 2368 guineas^ into crowns^ 

A| I here multiply the given number by 21, the 

shillings in a guinea, which reduces them into 

2368 shillings, I then divide by 5, because 5 shillings 

^736 make a crown, this gives 9945 crowns, and 3 

5)49738 shillings over, as in the example. 

Cr. 9945 3s. 

EXSaCISES* 

1. Reduce 1240 guineas, to pounds. Ans. 1302. 

2. Reduce £630, to guineas. Ans. 600. 

3. In 765 half-guineas ; bow many half4:rown8 ? Ans. 3213 

4. In 625 guineas ; how many crowns ? Ans. 2625 
V 5. In 6380 half-guin. ; how many semi-sovereigns ? Ans. 6699 

. ^^ 6. How many dollars at 4b. 6d. will pay a debt of £884 ? 

Ans. 3928 dolUoB 46. 
7. How many avoirdup. Ibe* are equal to 33600 troy lbs ? 

Ans. 27648. 

^ 8. How many yards, in 6808 Flemish ells ? Ans. 5106. 

9. How many imp. yds., in 6342 French ells ? Ans. 9513» 

10» How many Ei^ish ells, in 6840 yards ? Ans. 5472. 

11. How many scruples, in 1 cwt. avoirdupois ? Ans. 39200. 

12. Reduce 700 troy Iba. into avoirdupois lbs. Ans. 576. 

Pm^MISGUOUS EXERCISES. 

1. In £76 lOs. ; bow many crowns, and sixpences ? 

Ans. 306 crs. 3060 sizp9. 
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S. In £441; hjow many gviik ud en. ? Ant* ifOfttia. 1744 cr. 
^ In 343 guineas ; how dhuij sizpeneet and fitfdiingt ? 

Ans. 14406 Qiqienccf, S44T44 tetfainga. 

4. In 345744 qva. ; bow many half-gaineaa ? Ant. 086. 

5. In 1S3600 qn. ; how many poundi ? Ans. I66I 

6. How mmiy half-^aart. ; in S4 sackioC potaloet ? Ans. 9304. 

7. How many quarters, in 204600 giUs of wheat ? Ans. 100. 

8. How many pecks of oats, in 654 lasu? Ans. S00t80. 

9. How many quart bottles will 100 tons of wine fiU? 

Ans< 700 gross. 

10. A gentleman has in his cellars 15 tons of port» IS tons of 
•berry, 17 tons of ctaret, and 6 tons i hbda. of other wines ; 
how long will it serre his fiusiily at the rate of a dosen 
pint bottles per day ? Ans. f3 years, 12 weeks, 5 days. 

11. la 3 leagues ; how many inches ? Ans. 570240 

12. How many deg. each 684 miles, in 44035200 inc. ? Ans. la 
13k How many grs. in 10 tons. 4cwt avolrd.? Ans. 15993600. 
J 4w Reduce 2880000 9Rsins, into troy lbs. Ans. 500. 

15. Aeduce 122820 &thoms, into milesh Ans. 139. 

16. How many Flemish ells, in 356 French ells ? Ans. 712. 

17. How many nails, in 872 Flemish ells ? Ans. 10464. 

18. How oHsy dCs, in 6792 pounds Scots ? Ans. 566. 

19. in ig624 ; how many pounds Soots ? Ana. jC7488. 
2a In 11340 marks Soots; how many £s sterling'? Ans. £630. 
21. la 689631 placks Scots ; how much sterling ? 

Ans. £957 16s. 5d. 
t2. How many avoirdup. lbs., in 484 Dutch lbs. each 22 oa. ? 

Ans. 665 lbs. 8 OS. 

.23. In 6846 crs.; how many doUars, each 4s. 6d? Ans. 7606 3s 

24. In 620 Joannes ; 1k>w many pounds ? Ans. £1116. 

.25. In 576 moidores ; how many guineas ? Ans. 740 12s. 

26. In 1928 Jaeobi ; how many pounds ? Ans. £2410. 

27. Bow much sterling money, in 21 bags, each eontainmg Sa. 
guineas? Ans. £441. 

28. How many tea-spoons, each 1 2 dwts., in 14 lb. 6 oa. silver? 

Ans. 290. 

29. In 3 million qrs. ; how many pounds and guineas ? 

Ans. £3125, 2976 guins. 4s. 

30. In 80640 oz. ; how many cwt. ? Ani. 45. 




COMPOUND ADDITION. 

Compound Additiok, is the method of collecting numbers, 
of different denominations, into one sum. 



EXAMPLE 


1 

)• 


£. 


s. 


d. ( 


ijrs. 


345 


16 


7 


i 


429 


12 


10 




U7 


17 


4 


X 


632 


15 


9 


f 
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Rule.— Write the numbors to be added, so, that the saAe 
places, and denominations may stand directly under each other, 
and dni\r a line below. 

Add the denomination on the right ; find how many of tSie 
next higher denomination that sum contains, which add to 
next column ; and write the remainder under the eolumn added. 
Proceed thus to the highest denomination, the sum of whioh, 
with the several remainders is the answer. 

The Proof is the same as in Simple Addition. 

The denomination of farthings is 
here the first on the right, and their 
sum is 13, and because 4 qrs. make 
1 penny, I 13 -$- 4 which gives 3 
pence and ^ remainder, write } uili- 
der the column of qrs, and add the 3 
32 10 11 { pence along with the column of pence, 

••••"• .••..••••• gives 50 pence, and because 12 pence 

^^^ 19 6 f jQjake 1 shilling, I divide by 12, which 

2118 13 2 j Ans. gives 4 shillings, and 2 pence re- 
1588 13 7 i" mainder, I write 2 under the column 

9nft U < r~rp,vw.f ®^ P®°** ^^^ *^^ * ****** ^*^ ^® 
2118 IJ 2 i Froot. ^qI^^^ ^f shiUings, which gives 93 

'- shillings, and because 20 shillings 

make jCI, I 93 -^ 20, which gives £4, and a remainder of 13 
shillings, which I write under the column of shillings, and add 
4 to the next column, but next three columns being in the 
highest denomination are added according to the general rule 
for Simple Addition, which give £2118, and with die remain- 
ders, make the answer £2118 13s. 2id. To prove this we 
cut off the undermost number, and add ail the remaining num- 
bers as before, and by fid^ing this second sum, to the number 
out o^, their sum is equal to the first, when the work is right. 

EXERCISES. 

Ist. 2d. Sd. 4th. 

£ s. d. £ 8. d. qr. £ s. d. qr. £ s. d. qr. 

37 15 4 434 12 11 | 246 13 3 ^ 734 18 2 } 

87 13 6 197 17 10 4 467 10 8 ^ 26 4 8 i 

49 19 8 658 14 6 I 734 19 11 | 7 17 7 i 

58 12 7 567 15 4 ^ 827 17 5 ( 86 15 4 4 

12 16 5 131 10 3 f 132 17 4 ^ 174 19 11 { 
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ach. 


6th. 


7th« 




8tli. 


£ B. d* qr. 


£ «. d.qr« 


£ s. 


d.qr. 


£ u d. qr. 


179 19 11 } 
786 15 10 


673 10 9 i 


421 1 


8 


176 15 7 i 


29 8 li 


291 17 


ii 


69 12 8 1 


229 10 7 : 


8 17 3 i 


638 15 


« i 


826 16 11 


972 12 6 


897 14 10 . 


971 11 


7 


326 4 4 i 


347 19 8 1 


342 12 4 


276 14 


41 


73 13 11 


625 17 7 


2 2 2} 

78 18 11 i 


92 17 


1 


9 14 2 


349 12 6 


54 4 


« i 


876 19 3 



9. Add £37 146. 2d., £164 16g. 7ld., £98 Its. 11 jd., £3634 
14a. 6ld., £981 Is. lOd., £63 10s. 4d., £5 4t. fid., £24 
10s. 6d., £47 4s. 8|d. Ans. £5057 15s. lOid. 

10. Add £167 17s. 4d., £991 2s. 2id., £67 14s. lid., £76 

15s. 4^d., £67 12s. 9d., £116 16s. 6d., £64 12s. 2^d., 
£14 4«. llfd., £761 198. Ud., £41 14s. 7d. 

Ans. £2360 9s. lljd. 

11. Add £7 12s. 4^d., £3 Os. 4d., £21 7s., £915 5s. O^d., 
£93, £96 2s. 6Jd., £9 9s. 9d., £84 14s. 4d., £121, 
£106 78., £31 Os. 6ld., £39 7s., £58, £374 4s. S^d. 

Ans. £1950 lOs. Ofd. 

12. Add £372 4«. 6d., £82 Is. 7|d., £908 128. 6id., £842 

4s. 6d., £93 9s. 2id., £4 7s. 6d., £12 6s. 8d., £7Sl Os. 
4d., £87 78. 6{d., £151 lis. ll|d., £24 lOs.. £143 3s. 
6d., £2146 168. l^d^y £4789 10s. lOd., £61423 7s. ll|d. 

Ans. £71862 17s. 4d. 

13. A is indebted to B £432 Os. 6d. ; to C £34 17s. Did.; to 
D £174 68. 8d. ; to £ £1747 9s. 4d. ; to F £4 2s. ; to 
G £69 8s. 9d. ; to H £147; to K £142; to L £769 S§. 
4d. ; to M £473 7s. ll|d. ; to N £111 lis. 11^.; to 
O £87 5s. ; to P £192 78. 6}d. ; what is A's debt? 

Ans. £4385 28. Id. 

14. A bankrupt owes his landlord £346 l^ 8d. ; his grocer 

£63 198. 7ld.; his taUor £46 5s. 4{d. ; his baker £47 
19s. 1 Id. ; his flesher £73 ISs. 2^. ; his shoemaker £14 
17s. 9d.; his servants £59 Ids. 6d.; his banker £1487 
168. lOd. ; his agent £134 17s. 4d. ; and to sundry small 
creditors £15 10s. 8|d. ; what is bis debt ? 

Ans. £2291 158. ll^d. 

15. A merchant has in cash £3497 18s. ll^d, ; in broad doth 
£786 12s. 6d; in narrow do. £479 8s. ll^d. ; in flan, 
nels £247 88. 9d.; in Unens £584 7s.; in silks £4287 

- 4e. 7id, ; in Leghorn bonnets £223 6s. 8d, ; in gentle- 
men's hats £132 3s. lid.; in stockings £69 lOs. 4d.; 
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in g\ovef£fiS 17s. 4d. ; and in threads, tapes, buttons, 
&c. £698 198. 8|d; what is he worth? ABB.£ll2tS 
188. 8}d. 

16. A builder paid for ground to build a house £746 ISs. 8d« ; 
for stones £543 lOs. ; for wood £659 88. 9d« ; for lime 
£97 16s. 6d.; for masons £327 7s. ll^d. ; for carpen. 
ters £437 168. ; for slaters £230 Os. 6d. ; for glaziers 
£274 6s. 8^d. ; for smith's work £217 168. 9id. ; for 
plasterers £179 17s. 6d.; for painters £187 156. 4d.; 
and for other charges £87 Hs. O^d. ; what must he sell 
it for to dear £215 10s. ? Ans. £4205 138. 6|d. 

17. A banker upon examining his books, finds the follovring 

sums due by the bank ; £673 16s.; £348 lOs. 6d. ; £1489 
19s. 6d. ; £31893 12b. ; £132 17s. 8d. ; £28 12s. : £91 ; 
£890 18s. 5d.; £1987 7s. ll|d.; £57 16s.; £357 lis. 
9d. ; £8487 14«. 4d. ; £982 lOs. 3d. ; £88 58. ; £322 
2s. 8d.; and small sums amounting to £89 198. 11^.; 
how much is due by the bank ? . Ans. £19932 14fl. 

18. A gentleman has an estate consisting of 14 farms, let at 
the foUowing rent ; 1st. £320 Is. 6d.; 2d. £434 lOs. 
8d. ; 3d. £108 14«. 5id. ; 4th. £86 128. 4d. ; 5th. £1804 
16s. 1\d.i 6th. £112 10s.; 7th. £54 188. 6d.; 8th. £36 
48. lOid.; 9th. £76 178. 4d.; 10th. £181 lis. 8d.; 
11th. £40 48. 6d. ; 12th. £762 lis. 9d.; 13th. £54 46. 
6d. ; and 14th. £15 15s. 5d.; what was his income? 

Ans. £4088 146. Id. 

19. Add together the following sums ; £67 17s. 6Ad. ; £12 
lOs. 8p. ; £4 48. ; £123 17s. 9}d. ; £76 lis. ^d. ; 
£1398 158. 44d. ; £2486 9s. 9{d. ; £786 9s. S^d. ; 
£56 148. Hid.; £7 198. 8id.; £33 Ss. 3fd. 

Ans. £5054 158. 6^. 

20. Add the following; £3. Ss. 4id. ; £2 Is. ejd.; £0 lOs. 
2}d. ; £0 68. S^d. ; £1 198. Sjd. ; £5 4«. OJd. ; £0 Os. 
8{d.; 7^.; 94d.; llfd.; lOJd.; £1 Ss. 2id. ; £74 68. 
9|d. ; £19 9s. 7d. ; £146 16s. 5d. ; £1 88. 31d. 

Ans. £256 138. 5d. 

ExE&oitES iM Tboy Weight. 
21st. 22d. 23d. 

lb. oz« dwt. grs. lb. oz. dwt. grs. lb. oi. dwt. grs. 

7 4 13 14 47 7 16 18 5 4 3 16 

15 8 15 18 24 6 14 IS 6 7 5 28 

18 10 19 23 12 10 7 5 8 10 16 15 

4 6 17 16 5 8 9 11 19 23 

12 11 14 13 36 11 17 20 2 3 6 12 

1676 15 732 5708 
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1t4^ 






fSth. 






fl6lk 


lb. 


09k dWt« 


«»• 


OB. 


dwt* fin* 


Ibb OB. dwt.gn. 


16 


7 S 


14 


6 


15 If 




147 


7 16 17 


14 


4 15 


6 


4 


16 19 




469 


11 17 18 


8 


9 17 


18 


8 


19 18 




976 : 


10 12 20 


14 


10 12 


13 


7 


10 22 




708 


6 15 16 


2 


6 7 


8 


10 


12 23 




287 


7 16 21 


19 


9 9 


9 


11 


18 16 




76 


5 4 28 


3 


10 11 


15 


5 


4 7 




727 : 


10 19 4 


4 


10 5 
27th. 


9 


4 


14 17 
28tli. 


m 


453 


3 7 12 

29tli. 


lb. < 


oz. dwt. 


gtB. 


lb. 


oz. dwt. 


P«- 


lb. 


OK. dwt. gn. 


1576 


6 5 


3 


45 


7 6 


3 


2118 


6 15 12 


2856 


1 17 


6 


85 


5 15 


16 


489 


10 12 13 


428 10 15 


16 


47 


10 18 


19 


1674 


9 8 10 


1747 


7 18 


19 


30 


4 6 


11 


654 11 17 18 


4673 


4 5 


8 


69 


9 19 


8 


463 


2 8 9 


74 


7 9 


20 


87 


10 12 


14 


458 


7 13 14 


135 11 18 


21 


99 


11 19 


23 


598 10 14 11 



ExxRcisKs ly Atoixdupois Wxioht. 

30th. Sift. 

Ton. cwt. qr. lb. oz* dr. Too- cwt. qr» Ilk Oz. dr. 

42 16 3 17 8 13 12 16 1 15 5 10 

19 10 1 24 10 7 15 10 3 16 10 12 

76 19 2 22 14 15 14 13 27 13 15 

36 15 1843 792 16 11 4 

9 6 27 15 12 48 17 1 11 

99 13 3 8 1 10 15 3 19 12 6 

52 16 1 12 12 10 25 4 1 8 7 5 

16 7 2 8 9 13 31 16 2 14 14 13 







32d. 






» 


33d. 






.on. 


cwt 


qr. lb. 


oz. 


dr. 


Ton. cwt. qr. 


lb. 


OB. 


7 


4 


1 3 


6 


7 


6 


7 1 


13 


6 


15 


16 


3 14 


• 5 


15 


4 


12 2 


17 


4 


2 


7 


8 


7 


12 


19 


19 3 


19 


15 


9 


19 


1 27 


5 


4 


14 


14 1 


14 


14 


17 


14 


3 7 


14 


13 


9 


9 2 


9 


9 


42 


12 


2 9 


9 


8 


12 


13 3 


17 


IS 


32 


15 


1 17 


14 


11 


21 


15 1 


18 


10 


S 


7 


3 6 


5 


14 


14 


10 3 


4 


6 


11 


16 


1 15 


7 


6 


17 


16 2 


11 


12 



32 



COMPOUND ADDITION. 



34th. 
Cwt. qn. lb. oz. dr. 
15 S 7 6 5 
19 1 24 10 14 

12 3 17 13 14 
9 3 12 14 9 
4 2 26 15 13 

13 1 18 2 7 
8 4 11 6 

18 3 19 9 12 
4 2 8 5 7 
7 15 14 13 



35th. 

Cwt. qrs. lb. oz. dr. 

16 1 14 3 2 

15 3 7 14 13 

13 2 12 7 9 

7 1 26 13 11 
10 3 16 15 14 

8 2 10 12 8 
19 3 20 7 6 

6 1 17 10 12 

18 2 16 11 15 

6 3 7 6 9 



36th. 

Ton cwt. qr. lb. 

10 7 3 14 

98 17 2 27 

18 18 1 17 

71 16 2 9 

18 16 3 7 

9 19 1 7 

64 13 2 19 

12 12 1 12 

83 17 3 25 

14 16 1 17 



Exercises in Apothscabies' Weioht. 





37th. 




38th. 


39th. 




Jb. S 


3 9gr. 


lb. I 


3 


9 gr. 


lb. g 7. 


9 gr. 


17 8 


7 2 19 


22 10 


3 


1 7 


17 9 


5 


1 18 


18 9 


5 1 16 


27 7 


1 


2 18 


16 6 


7 


2 12 


41 11 


6 2 10 


14 11 


7 


2 14 


81 8 


5 


1 18 


23 6 


4- 2 17 


17 7 


6 


1 5 


98 10 


4 


2 15 


38 5 


3 1 18 


35 9 


2 


2 12 


27 6 


5 


1 14 


72 11 


7 2 16 


15 5 


4 


2 16 


12 11 


7 


2 9 


12 10 


5 1 16 


18 4 


7 


1 15 


16 7 


5 


2 17 


77 7 


7 2 7 


29 9 


6 


2 17 


14 10 


7 


1 13 


4 8 


6 1 15 


18 4 


5 


2 13 


18 11 


6 


2 19 



ExExciSEs IN Apothecaries' Fluid Measure. 





40th. 




41st. 






42d. 


Gal. 


OF^Fsni^ 


• Gal O F^ ; 


F3Tri. 


Gal. 


O F5 F3 TTV, 


■4 


3 12 6 50 


17 


6 ^ 


4 1% 


5 


3 10 5 40 


9 


7 15 7 35 


6 


5 13 


5 24 


6 


7 15 4 37 


12 


5 14 5 59 


9 


7 14 


6 25 


• 8 


5 13 6 12 


24 


4 12 6 21 


15 


5 13 


7 15 


9 


7 14 4 58 


18 


5 4 2 13 


12 


6 15 


5 19 


7 


6 12 7 17 


15 


3 9 4 15 


8 


4 5 


2 3 


12 


1 10 5 24 


25 


2 13 7 19 


5 


3 8 


5 16 


9 


7 15 4 14 


16 


6 5 4 32 


25 


5 15 


4 39 


15 


3 14 7 29 


14 


7 15 7 18 


17 


7 10 


6 54 


8 


7 6 5 58 
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ExKmciBXt IV Wool Wsioby. 



43d. 


44tb. 




45Ui. 


Ku ak. wy. tcL 1 


It. d. lb. la. tk. Id« lb. 


la. ak. td* H. d. 


17 11 1 5 


116 15 10 6 20 


12 11 5 1 1 


13 10 1 6 


10 5 17 11 5 24 


14 10 6 1 


12 9 4 


14 15 5 4 27 


16 


7 5 10 


14 11 1 5 


112 28 3 3 12 


8 


9 4 11 


16 7 1 4 


116 8 9 2 14 


27 


• 800 


3 8 10 


115 19 8 5 18 


15 11 f I 


15 7 1 S 


113 15 5 4 24 


34 


7 5 11 


27 6 1 4 


116 27 10 6 IS 


47 

•UES< 


6 6 10 


£X£BCI8E8 IK LlMMAh MmA 


1 


46th. 


47tb. 




48tb. 


M. f. po. yds. 


Lea. mi. f. po, yds. f.'in. 


ftur. 


p0« yds* f. in. 


75 7 39 5 


754 S 7 27 5 2 11 


18 39 4 t 10 


58 6 23 4 


398 I 6 39 4 1 10 


17 


16 5 1 9 


89 5 16 2 


837 2 5 84 3 9 


37 


17 3 2 8 


89 6 18 4 


872 2 1 14 4 2 8 


19 25 I 2 5 


37 S 34 1 


356 1 6 15 f 1 10 


12 13 1 11 


19 5 13 3 


878 2 5 24 4 2 8 


21 


29 4 7 


16 6 17 4 


142 17 4 3 16 


14 16 5 2 6 


' £Z£XCI8ZS nt CLOtH MXASVBE. 




r 49th. 


50th« 51at. 




52d. 


Yds. qrs. nL in 


E. el. qrt. na. Fl. «1. an. 
746 4 3 371 t 


. na. 


Fr.el. qrs. na. 


376 3 2 1 


3 


716 5 2 


107.1 3 2 


621 3 2 224 1 


2 


217 4 3 


870 2 1 


105 2 1 657 2 


8 


825 8 1 


727 3 2 1 


859 3 3 976 1 


2 


271 5 3 


875 3 1 2 


247 4 2 274 1 


1 


879 3 2 


724 2 3 1 


978 2 3 412 2 


3 


321 4 1 


75 3 2 


727 6 131 1 


2 


794 5 3 


437 1 3 1 


423 12 874 2 


1 


241 3 2 




EXEBCISES IN LaVD MeaSUBE. 




Aad. 


54d). 




55dv 


Aeres. rds. pit. 


> yds. ' aeies. tds. pis. 


serfs. 


f. pis. yds. 


37654 3 21 


25 145 3 37 


57 


3 80 20 


16798 1 39 


30 167 2 15 


19 


2 14 15 


67981 3 25 


14 724 1 16 


67 


8 17 16 


68724 2 14 


16 979 3 23 


37 


2 25 24 


97213 3 23 


25 - 872 1 38 


76 


8 17 18 


10821 1 10 


18 444 3 12 


94 


2 85 27 
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Exercises ih Wike Measube. 

56th. 57th. 5dth. 

Ton. p. hhd. g* qt pt gill* ton. hhd. gal. pt. ton. hbd. g. pt. 



S74 1 1 50 3 1 


3 


324 3 


66 


7 


17 3 13 4 


146 1 62 « 


2 


342 2 


62 


6 


37 2 42 5 


741 1 45 1 1 


2 


594 3 


15 


5 


28 1 58 7 


654 1 1 36 3 1 


3 


247 1 


24 


1 


7 3 15 4 


279 1 1 23 2 1 


2 


935 3 


32 


6 


89 2 61 3 


S75 1 16 2 


1 


172 1 


14 


4 


54 3 17 I 


343 1 I 10 3 1 


3 


198 3 
60th. 


43 


J[ 


19 1 29 5 


59ch. 




aisr. 


Hhd. gal. pt gills. 
17. 43 2 6 




Gal. qs. ps. gs. 
43 2 1 3 




Tons. hd. gal. 
43 3 34 


28 13 3 7 


* 


37 1 


2 




15 1 42 


64 19 2 5 




85 3 1 


3 




22 3 56 


72 53 1 3 




88 1 1 


1 




35 2 62 


25 36 3 1 




25 3 1 


3 




74 1 29 


77 47 2 1 




67 2 1 


2 




57 3 15 


16 15 1 6 




32 3 


1 




15 2 It 


97 39 3 5 


IK 


63 2 1 


S 


;]y 


19 1 10 


EXEBCISES 


Ale akd I 


Seeb 


m 

EA8URE. 


62d. 










63d. 


Bt. hhd. b. kil. fir. 
324 1 1 1 1 


gal. qt pt gill. 
8 3 18 






Hbd. bar. f. gal. 
364 3 8 


237 1 1 1 1 


7 


2 12 






216 1 2 7 


576 1 


5 


3 3 






814 1 3 4 


421 1 1 1 1 


8 


2 1 1 






673 1 2 5 


671 1 1 1 


6 


1 1 3 






432 1 6 


167 1 1 


4 


2 I 






224 1 3 7 


475 1 I 


3 


2 2 






895 12 4 



EXEBCIBES IN DbT StBICKEK MeASUBE. 

64th. 65eh. 66th. 

La. w. qr. bu. pe. gal. Qrs. bu. gal. qts. pts. La. qr. bu. p. 



342 


1 


4 


7 


3 


1 


234 


7 


7 


3 


1 


47 


9 


7 


3 


237 


1 


3 


5 


2 


1 


146 


5 


4 


2 


1 


67 


8 


5 


2 


716 


1 


2 


4 


3 


1 


347 


6 


5 


1 


1 


98 


7 


6 


6 


374 


1 


3 


6 


2 


1 


242 


5 


6 


3 


1 


48 


4 


4 


2 


112 





4 


7 


1 





672 


4 


7 


2 





72 


9 


3 


5 


642 


I 


2 


3 


2 


1 


498 


7 


6 


8 


1 


89 


8 


7 


4 


421 


1 


2 


5 


1 


1 


897 


4 


5 


1 


1 


54 


5 


6 


6 



COHPOaKB ADDITIOK* 35 

< 
ExEAcisKs IK Dry Heaped MEAsvae. 



68th. 69th. 70th. 


71st 


Ch. Sa. Bvu P. Ch. Sa. Bu. P. Sc Ch. 8«. B. 8c. Ck, 8t^ 


347 11 2 3 489 10 2 3 324 20 11 2 15 14 10 


467 10 1 2 987 11 2 1 834 13 ft 1 26 16 7 


637 9 2 3 463 4 1 2 549 17 5 2 89 10 11 


476 8 1 1 874 9 2 897 12 10 35 17 9 


685 422 467 823 465 982 98207 


746 8 2 3 625 4 2 1 546 15 4 1 14 13 11 


124 7 12 542 11 1 2 872 14 5 2 18 9 7 


416 3 1 476 5 2 3 193 20 11 


1 13 16 10 


£XERGI8SS IK TiHE MbaIUBE. 


72d. 73d, 


74th. 


Year.M. W. D. H. M. 8. Y. M. W. D. 


0. H. M. S. 


3654 11 3 6 23 59 59 46 10 3 6 


34 7 52 35 


4732 6 2 3 21 35 45 59 11 2 4 


23 21 59 49 


3231 7 3 5 14 16 19 87 6 2 5 


87 16 42 23 


5432 8 1 4 16 27 12 18 10 2 3 


98 12 56 45 


1813 4 2 6 5 18 19 46 8 3 5 


67 23 42 3^ 


4762 5 2 1 18 45 54 59 11 1 6 


Sl5 18 14 16 


6768 10 3 5 15 13 33 95 7 2 4 


74 21 36 42 


6476 9 3 4 22 56 24 39 9 3 5 


97 18 39 57 


■ - - 
Exercises ik Astrokomt. 


* 


75th. 76th. 


77th. 


Sign D. M. 8. Gnat C. S. D. M. S. 


D. M. S. 


10 29 59 59 237 11 29 59 59 


234 46 37 


11 27 35 43 437 5 14 16 12 


427 18 26 


16 15 27 34 987 9 25 14 34 


498 37 16 


18 19 17 16 542 7 18 16 10 


234 39 48 


42 12 33 25 143 6 25 36 49 


756 45 54 


14 16 19 43 187 7 16 13 10 


879 58 35 


82.25 54 37 576 10 17 49 36 


421 19 23 


19 27 33 46 184 11 25 38 42 

• 


426 37 34 



78. A goldsmith bought st one thne 18 lb. T os. 16 dwt 14 grl 
of g<dd ; at another time 5 lb. 7 oz. 3 gr ; at another 
time 24 lb. 16 dwt. ; at another time 12 lb. 6 oi. 20 gr. ; 
at anoth^ tinte 10 lb. 15 dwt. ; at another time 14 lb. 4 
OS. 17 dwt. 16 gr. ; at another time 21 lb. 6 oz. 22 gr. ; 
and lastly; 6 OB. 15 dwt. 17 gr. ; how mudi did he buy in 
all ? Ans. 107 lb. 4 oz. 2 dwt. 20 gr. 
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79. A grocer bought S7 cwt. 3 qr. 10 lb. 7 ok. of sugar ; 2 cwt. 
3 qr. 7 lb. 5 oz. of tea ; 31 cwt. 1 qr. 24 lb. of cheese ; 
It cwt. 191b. of soap ; 17 cwt. 3 qr. 17 lb. 5 oz. of tobacco : 

2 cwt. 2 qr. 17 lb. 14 oz. of candles ; 23 cwt. 2 qr. 27 lb. 
6 oz. of butter; 37 cwt. 3 qr. 27 lb. 6 oz. 14 dr. of salt ; 

3 cwt. 2 qr. 16 lb. of honey; for how much weight had he 
to pay carriage ? Ans. 173 cwt. 26 lb. 11 oz. 14 dr. 

80. An Apothecary mixed together seven different ingredients, 
the weight of the first was 2 lb. 10 oz. 6 dr. 2 sc. 10 gr ; 
the second, 3 lb. 10 oz. 1 sc; the third, 11 oz. 2 sc. 16 

?r ; the fourth, 5 lb. 6 oz. 4 dr. 2 sc. 17 gr. ; the fifth, 
lb. 2 sc 18 gr. ; the sixth, 9 oz. 6 dr. 12 gr. ; and the 
seventh, 5 lb. 10 oz* 5 dr. 1 sc. 15 gr. ; how much was in 
the whole mixture ? Ans. 20 lb. 11 oz. 1 dr. 2 sc 8 gr. 

81. An Apothecary mixed together seven different liquids, of 
the first, 2 gals. 7 O, 15 F^, 7 FJ, 59 III ; the second. 
3 gals. 12 F5,30n\^5 the third, 40,13F5;6F3, lOTTI ; 
the fourth, 4 gal. 3 O, 12 FJ, 6 F3 ; the fifth, 7 O, 

9 F|, 5 F3 ; and the sixth, 5 gal. 3 O, 4 F^, 3 FJ, 
40 n(^ i how much was of the mixture ? 

Ans. 16 gal. 6 O. 4 J, 4 3, 48T1\^. 

82. A woolstapler bought from A, 6 la. 8 sk. 4 t. 5 lb. ; from 
B, 12 la. 7 sk. 5 t. Is. 6 lb. ; from C, 10 sk. 1 w. 3 t. 
1 8. 1 cl. 5 lb. ; from D, 7 la. 8 sk. 1 w. 6 t. 1 cL ; from 
£, 1 w. 6 t. 1 8. 1 d. 3 lb. ; from F, 16 la. 6 t. 5 lb. ; from 
6, 4 la. 11 sk. 3 t. 1 s. 5 lb. ; from H, 10 sk. 1 w. 6 t. 
] d. 4 lb. ; and from K, 7 la. 9 sk. 1 w. 4 t. 1 s. 1 cl. 
6 lb. ; how much had he in all ? 

Ans. 57 la. 9 sk. 2 t. 1 st. 4 lb. 

83. A pedestrian walked ten days as follows, viz. Ist day 
43 m. 6 f. 30 p. 4 yd ; 2nd day 52 m. 7 f. 25 p. 4 yd. 2 r. 

10 in ; 3d day 46 m. 20 p. 2 yd. 6 in. ; 4th day 53 m. 
6 f. 19 p. ; 5th day 57 m. 12 p. 3 yd. 2 f. 10 in. ; 6th day 
88 m. 4 f. 5 yd. 6 in. ; 7th day 45 m. 4 p. 2 yd. ; 8th 
day 52 m. 5 f. 2 yd. 1 foot ; 9th day 43 m. 28. p. 5 yd. 
9 in. ; and 10th day 47 m. 3 f. 37 p. 2 yd. 1 ft. ; required 
the distance travelled. 

Ans. 482 m. 3 f. 20p. 4 yd. 1 f. 11 in. 

84. A merohlmt bought 476 yd. 3 qr. 2 n. of broad doth i 357 
yd. 1 qr. 3 n. 2 in. nanrow ; 547 yd. 2 n. 1 In. flannel ; 
4268 yd. S qr. 2 n. 2 in. linen ; 437 yd. 3 qr. 2 n. shal- 
loon ; 1259 yd. 2 qr. 3 n. 2 In. printed cotton ; 356 yd. 
1 qr. 3 n. black silk ; 845 yd. 3 n. 2 in. flowered silk ; 
137 yd. 2 qr. 3 n. French cambric ; 355 yd. S <}. 1 n» 2 in. 
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Scotch cambric, and Mr4 yd. 1 qr. t n. of olhftr.good* { 
how many yards had he in all ? 

Ans. 10144 yd* 9 qr. 2 n. 9 in. 
S5. A farnacr haa in paature 157 ac. 3 r. 99 p. 95 ydi. 8 f. ; 
under oata, 16 aCi 9 r. 10 |h ; under wheat, 75 ac 1 r. 35 
p. 17 yd. 6 f. ; under barley, 93 ac 3 r. 14 p. 7 y, ; under 
rye, IS ac. 37 p. 98 yd. ; under beans, 19 ae. 3 r. 15 yd. ; 
under turnips, 37 ac. 3 r. 99 p. 30 yd. ; under potatoes, 
97 ac. 1 r. 3 p. ; under fidlow, 41 ac. 9 r. 19 p. 18 yd. < 
under hay 56 ac 3 r. 95 yd. and ooenpM by houses and 
fences, 19 ac 3 r. 14 p. 19 yds. 7 f. t for how much has he 
to pay rent ? Ans. 486 ac 30 p^ 44 yd. 3 f. 

86. A wine merduuit brought into his oeUars 6 t. 1 p. 1 hhd. 
54gaL 3 qt. 1 pt. port; 9 t. 3 hhd. 36 gal. 3 qt. Buiyun. 
dy ; 1 t. 9 hhd. 56 gal. 1 pt. sherry; 1 p. 59 gaL 3qt. 
davet; 5 t.3hhd. 95gal.9qt. Madeira; 9hhd.54gii]. 

9 qt. 1 pt. chsnpagne ; 1 p. 9 hhd. 15 gaL 3 qt. hock; 3 1. 

1 p. 1 hhd. 59 gal. 3 qt. brandy ; 3 t. 1 hhd. 56 gal. 1 qt. 
rum ; 3 hhd. 39 gal. 3 qt. 1 pt. hollands ; 4 t. 1 p. 1 hhd. 
45 gals. 9 qt. 1 pt. 3 gills whisky; how much had he in 
all ? Ans. 33 tons 56 gal. 3 qt. 1 pt. 3 gills. 

87. A brewer sold ale as follows, to A 19 bt. 9 b. 3 fir. 7 gaL 

2 qts.; toB 15 bt. 1 hhd. 1 b. 1 kil. 1 fir.; toC 93bt. 3 
b. 7 g. ; to £ 19 bu 3 k. 15 g. 3 qt. 1 pt. ; to F 37 bt. 1 b. 
3f. 7gal; to O 3 hdd. 9 h. 19^; to H 97bt. 1 hhd. 
lb.5gaL3qt.; to K 37 bt. 9 b. 8 gal. ; to L 9 bt. 1 hdd. 
1 b. 1 f. 6 gaL 3 qt. i pt. ; how much did he sell? 

Ans. 180 bt. 1 hhd. 1 b. 1 f. 6 gal. 

88. A comchandler bought of wheat 246 lasts 1 w. 4 qrs. 7 b. 

3 p. ; barley 157 lasts, 8 qr. 5 b. ; oats 379 la. 1 w. 4 qr. ; 
rye 98 la. 1 w. 4 qr. 5 b. ; beans 234 la. 3 qr. 5 b. ; peas 
i 9 la. 5 qr. 6 b. ; for how much had he to pay carriage ? 

Ans. 1137 lasts 1 w. 1 qr. 4 b. 3 p. 

89. A coal merchant, in the month of January sold 735 chal.' 

10 sk- 2 b. ; in February 697 chal 8 sk. 1 b. 3 p. ; in 
March 587 chal. 11 sk. 2 b. ; in April 578 chal. 5 sk. 1 b. ; 
in May 498 chal. 9 sk. 1 b. 3 p. ; in June 452 chal. 3 sk. 
9 bu. ; in July 385 chal 10 sk. 3 p. ; in August 287 chal. 
7 sk. 2 b. ; in September 247 chal. 3 sk. 3 p. ; in October 
574 dial. 10 sk. 2 b.; in November 825 chal. 11 sk. 
I b. 2 p. ; and in December 879 chal. 1 sk. 2 b. 3 p. ; how 
many did he sell in the year ? Ans. 6751 ch. 11 sk. 1 b. 2 p. 

90. An old man being asked his age, replied, I was 5 years, 
3 m. 2 w. 15 h. when J first went to school, where I re- 
mained 7 y. 9 m. 3 w. 6 d. 18 h. ; after this 1 was idle for 

X 
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3 OAr 1 w. 5 d. 6 h. and was itifin bound an apprentice for 7 

years ; after my apprenticeship was finished, I remained in 

thesamesbopasajonrneyman for 1 y. 6 m. 3 w. 4 d. 18 h. ^ 

I then served thi^ other mastere, with the lirst I wa» 

5 y. 4 m. I w. 5 d., the second 3 y. 1 1 m. 2 w. 2 d. I? h^, 

the third 7 y. 6 m. S w. 6 d. 2 h. ; I then trai^eUed for 

Ilm. 2w. 3d.; I then oommenoed business for myself, 

which I carried on for 37 y. 10 m. 3 w. 5 d. 6 h. ; I have 

now been retired from bokness 15 y. 7 m. 3 d. 23 h. ; 

how old was he ? Ans* 93 years 4 m. 2 w. 1 d. 4 h. 

91. A gentleman was 25 y, 6 m. 3 d. old when his eldest son 

was bom, and after 3 y. 1 m. 3 d. his second son was bom ; 

1 y. llm.3w. 5d. after this his oldest daughter was^ 

' bom ; 9 y. 7 m. 6 d. after this, his third son was bom ; 

3 y. 2 w. 5 d. after this, his second daughter was bom, 

and when she was 4 y. 3 m. 3d. old, his young son was 

bom, who was 21 y. 9 m. 2 w. 3 d. old when his father died, 

how old was the father ? Ans. 62 y. 3 m. 3 w* 



COMPOUND SUBTRACTION. 



Co H POUND SiiBTAACTiON, is the method of finding the 
difference between numbers^ consisting of several denomina- 
tions. 

KuLE.-^ Write the less number, below the greater, and the 
same plaees and denominations directly under each other, and 
draw a line below them. ^ 

. Begin at the right hand, and take each denomination in the 
under number, from that above it, and write the remainder 
below. 

But if any under denomination be greater than that above 
it, add to the upper number the value of a unit taken from 
next higher denomination* v^d subtract the under from the 
sum ; proceed thus through all the denominations* 

Pboof ; same as in simple addition. 

£xAMPLE.~From £37 14s. 6}d. take £26 9s. ^d, ; and 
from £57 16s. 8^d. take. £38 18s. 9}d. 
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37 14 

ssaKMsssa 

£ s. 
5T 16 
38 18 



6 3 

d. qra. 

8 2 
9 3 



The Ist example ii simple, for 
£ s. d. qte. each deiuMHiiatioii of the under 
37 14 6 3 nvmber can be Uken firoto that 
26 9 4 » above iu Beginning with &r- 
II S ^ I tiiingt I lay t from 3 and 1 re- 
mains ; 4 from 6 and 2 remain ; 
9 from 14 and 5 remain ; 6 from 
7 and 1 renudni ; 2 from 3 and 
1 remain! ; proof 1 and 8 are 
3| 2 and 4 are 6, 5 and 9 are 
3 14, 1 and 6 are 7, 1 and 2 are & 
2 2d £zample, 3 from 2 I cannot, 
, - I therefore add to It a nnit taken. 

from pence which is equal to 4 farthings, 4 and 2 are 6-^ 
33b3, and as 1 was talcen from 8 it is now 7, 9 from 7, I can- 
not« I therefore take a unit or 1 from diillings which is equal 
to 12 pence, and 12+7r8l9 — 9ssl0, and 16 was diminished by 
1, I therefore say 18 from 15, 1 cannot, I take a onit from 
pounds, which is equal to twenty shillings, and 20+153x35— 
18ssl7, then 8 from 6, 1 cannot, but 8 from 16 and 8 remain, 
3 from 4 and 1 remains ; which leaves the difference as in the 
example. 



lat. 

From 
Take 

Dxfierenoe 

Proof 

2d. 

From 

T&ke 

Difference 
Proof 



18 17 10 
S7 16 8 



1st. 

j£ a. d. qrs. 

From 769 15 4 3 

Take 357 12 3 2 



xxs&cxtxs. 

2d. 

£ s. d« qrs. 

589 17 9 2 

468 15 7 1 



3d. 

£ s* d. qrs. 

489 19 11 3 

357 16 10 2 



4th. 5th. 6tilu 

£ s. d. qT» £ s. d. qrs. £ s. d. qrs. 

7S54 15 8 1 5432 10 9 2 6753 12 4 3 

6797 17 9 2 4624 9 9 3 2749 19 6 2 



7th. 8th. 9th. 

£ 8. d. qrs. £ s. d. qrs. £ s* d. qrfr 

4987 10 3 5952 13 7 1 6742 9 2 

2978 12 6 3 4267 12 8 2 3569 7 11 3 



10th. 11th. 12th. 

£ s. d. qrs. £ s. d. qrs. £ s. d. qrs. 

2369 12 7 1763 13 7 2 8765 17 9 1 

989 19 4 2 1457 19 9 8675 18 1 3 
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IStb. '14th. 15th. 

£ 8« d. qrs. £ s. d. qrs. £ s. d. qrs. 

1798 II 2 1810 7 6245 10 10 1 

979 14 8 3 1547 12 8 2 5896 12 3 



16tb, 




17th. 


18th. 


£ 8. d. 
76953 16 5 


qrs. 



£ 8. d. qrs. 
7689 12 1 


£ 8. d. qrs. 
18974 1 8 2 


37876 17 10 


2 


4626 14.9 2 


12987 19 10 I 


I9th. 




20th. 


21st. 


£ 8. d. 
76 18 10 


qrs. 
2 


j£ 8. d. qrs. 
687 19 9 1 


£ s. d. qrs. 
7894 14 7 3 


49 18 10 


3 


597 19 10 2 


6598 13 10 2 


22d. 




23d. 


24th. 


£ 8. d. 

7876 1 5 


qrs. 
2 


£ 8. d. qrs. 
8764 12 2 1 


£ 8. d. qrs. 
1000 


2887 19 11 


3 


4989 10 7 3 


999 19 11 3 



25. A was indebted to B £259 10s. but has paid him £99 

188. 6d. ; how much remains due ? Ans. £159 lis. 6d. 

26. C borrowed £875 ISs. 4id. from D, and afterwards paid 
him £599 19s. 6id. ; how much is still due ? 

Ans. £275 ISs. 9]d. 

27. A merchant has Capital to the value of £3897 9s. 2id.« 
and has debts due by him, to the amount of £989 1 98. 10} d.; 
whatishe \^orth? Ans. £2907 9s. 3|d. 

28. A bankrupt owes his creditors £13787 178. 9|d.» and his 
estate is worth only £6989 18^. 11^ ; what do they lose 
by him ? Ans. £6797 18s. lO^d. 

ExEBcisEs IK Tnoy Weioht. 

29th. 30th. 3l8t. 

)b. oz. dwr. gr. lb. oz. dwt. gr. lb. oz. dwt. gr. 

35 10 J5 18 98 6 7 16 675 5 14 20 

29 11 13 12 56 8 14 15 286 9 18 23 



32d. 33d. 34th. 

lb. oz. dwt. gr. lb. oz. dwt. gr. lb. oz. dwt gr. 

65 10 12 10 543 1 19 5 632 4 3 

498 9 18 20 246 9 18 12 281 7 16 9 
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35th. 36cb. 37th. 

lb. oz. dwt. gr. lb. oz. dwt. gr. Ibb oz. dwt gr. 

51034 67 000 100 000 

6 5 7 18 1 8 16 17 34 4 3 18 



EXEftCIfES IV ATOZ&DUPOZfl WSIOHT* 

38th. d9th. 40th* 

T. c. q. lb. oz. dr. T. c. q. lb. os. dr. Cwt. q. lb. oz. d. 

35 16 2 16 10 12 . 67 3 20 8 12 17 2 15 6 7 

f! 18 3 12 13 9 47 16 3 27 14 15 9 3 14 12 8 



41 St. 42d. 4ad. 

T. cwt q. lb. 09S. dr. T. ewt«q. lb. oz. dr. Cwt. q. lb. oz. d. 

15 3 27 6 47 4 175 2 18 6 14 

5 16 3 27 10 9 17 16 I 17 5 9 137 3 19 7 15 



44th. 45th. 46th. 

T. & q. lb. oz. dr. T. art. q. Ibb os. dr. C q. lb. os. dr. 

168 02070 47 21 305 15 0007 

89 3 20 12 38 15 3 14 10 6 1 26 7 10 



£xs&ci8E8 IN Afotbecarieb Weioht. 

47th. 48th. 49th. 

lb. i 3 9 F- lb. § 3 a gr. lb. g 3 9 gr. 

69 6 2 1 14 74 10 6 2 16 25 2 4 

34 5 4 2 7 47 10 7 2 18 15 7 6 2 16 



50th. 5l8t. 52d. 

lb- S 3 9 gi-- lb. g 3 9 gr. lb. g 3 9gr. 

79 10 <r 17 81 2 175 7 1 2 

37 11 7 I 16 47 6 3 1 19 99 9 7 2 17 



Exercises ik Apothecaries Fluid Measure. 

53d. 54th. 55th. 

G. O. F§ F3 nt 6. O. Fg F3 TT^, Gal. O. Fg F3 TT^ 

&7 2 10 4 47 17 5 6 10 374 2 4 5 17 

29 7 12 6 58 6 4 12 7 24 256 6 12 6 59 



41 COBCPO0NI) SUBTRACTION. 

PaoMiscuous ExsECisza iir Compoukd Subtract iok. 

109. A merohant is indebted to B £274 6s. i^d. ; to C £789 
^8. lOd.; to D £509 lOs. 4|d, ; and to E £679 198. ^d. 
he has in houses £876 68. ; in goods £516 7s. SJd. ; in 
recoverable debts £307 168. l^d. ; in bank stock £1203 
3s. 7|d. ; in biUs £2347 12s. lOjd. ; and in landed pro- 
perty £16047 12s. 4|d. ; what is he worth ? 

Ans. £19045 168. S^d. 

110. A jeweller received from a nobleman the following ar- 
ticles of old plate, six dozen table spoons, weighing 14 lb. 
3 oz. 1 dwt. 16 gr. ; four dozen and a half tea-spoons, 
weighing 41b. 2 oe« 4 dwt. 15 gr. ; five doaen and four des- 
sert spoons, weighing 6 lb. 7 oz. 5 dwt. 8 gr. ; and sundry 
other articles, weighing 20 lb. 10 oz. 15 dwt* 17 gr. { 
which he wishes made into spoons to the weight of 19 lb. 
10 oz. 16 gr. ; forks 12 lb. 10 oz. 10 dwt. 3 gr.; candle- 
sticks 10 lb. 4 oz. 6 dwt. ; cups 4 lb. 7 dwt. 12 gr. ; tea 
pot, &c. 6 lb. 7 oz. 16 gr. ; and sundry other articles 12 
lb. 7 OS. 6 dwt. 4 gr. ; how much additional silver will the 
jeweller require to complete the order, supposing none of 
the old were lost in the working? 

Ans. 20 lb. 4 oz. 3 dwt. 19 gr. 

Ill* A grocer bought 2 ton 3 cwt. 1 qr. 16 lb. of sugar in the 
mcNith of January, and sold 1 t. 16 cwt. 3 qr. 20 lb. ; in 
February he bought 3 t. 14 lb. 6 oz. ; and sold 2 t. 19 cwt. 
27 lb. ; in March he bought 4 ton 16 cwt. 16 lb. ; and sold 
4 1. 17 cwt. 3 qr. 17 lb. 10 oz. how much remained unsold ? 

Ans. 5 cwt. 2 qr. 9 lb. 12 oe. 

112. An apothecary had a composition of several ingredients, 
weighing 2 lb. 3 §. 7 3- 16 gr. ; of which he sold to A 2 i. 
1 ^6gr. ; to B 6 §. 4 3. 14 gr. ; to C 8 5< 2 9. ; and to D 
I555 17 gr.; how much is unsold ? 

Ans. 9 §. 4 3. 1 9. 19 gr. 

113i A manufacturer bought four lots of wool, the first weigh- 
ed 4 la. 6 sk. 2 t. 6 lb. ; the second 7 la. 5 t. I s. 3 lb. ; 
the third 5 la. 10 sk. 1 st. 9 lb. ; and the fourth 6 la. 11 
sk. 2 t. 1 8. 6 lb. Of this he made into broad doth 7 la. 
10 sk. 4 t. 7 lb ; into flannel 8 la. 6 td. 1 st. ; into blan- 
kets 5 la. 7 sk* 6 lb. ; and into carpets 2 la. 4 sk. 2 td. 
9 lb. ; how much has he yet on hand ? 

Ans. 5 sk. 4 1. 1 St. 2 lb. 

114* A gentleman on express, posted 116 m. 6 f. 7 p. 3 yd. th« 
first day : 127 m. 20 p. 3 y. the second ; and 99 m. 7 f. 
36 p» 4 yd. the third ; and returning by the same road. 
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he trrnvdled 67 in, 4f. 16 p. t yd. dM Hfftl d»y ; 87 tt. 6 f. 
17 p. the leoond ; and 79 m. 7t89p.4yd.tlie third ; 
how far was he from the plaee he itarted ? 

Ant. 108 m. 4 f. 1 p^ 4 yds. 

115. A draper bought three pieoee of broad eloth, the Itt. 
meamred 64 yds. 8 qr. S n. ; the 8d. St yds. 8 n. ; the 
3d. 47 yds. 3 qr. In.; and the 4th. 39 yds. 8 qr. 8 n. He 
sold to A 4 yd». 3 qr. ; to B 8 yds. 1 qr. 8 n. ; to C 
83yd8. Sn. ; to D 36 yds. 3qr. 8 n.; to E M yds. 1 qr. 
3 n. ; and used for hit own fainily 19 yds. 8 qr. 3 n. ) how 
much remains? Ans. 64 yds. 3 qr. 3 n« 

116. A gentleman has im^ estate oonsisUng of 7397 a. 3 r. 8 p. 
within the ring fence ; and divided into ten fiurms, as fol- 
lows; first 374a. 3 r. 1 p. ; second 879a. 8 r. 3p» ; third 
610a. Ip.; loarth687B. 8 r.; fifth 886 a. Ir. 8p.;sizth 
479 a. 8 r. ; seventh 853 a. 3 r. 8 p. ; eight 974 a. 8 r. ; 
ninth 884 a. 8 p. ; and tenth 383 a. 8 r. 8 p. ; policy and 
gardens 389 a. r. 13 p. ; the remainder is a lake ; how 
moch does it cover ? Ans. 1415 a. ]6p. 

1 17. A spirit dealer bought a hogshead of whisky, ot which he 
has sold the following quantities, toASg. Iqt. Ip. 8gi]L; 
to B 6 g. 3 qt. 8gill. ; to C 7 g. 1 pt. 3 gill. ; to D lOg. 
3 qt. 1 p. ; to £ ; 14g. 1 qt. ; to F 18 g. Sqt. 1 p. 8 gill. ; 
to G 1 g. 1 qt. 3 gilL ; but the crane being left open by mis- 
take^ the remaii^er ran ont; how mo<£ was lost by diii 
accident ? Ans. 6 g. 1 p. 

118. A brewer, in the month of October, brewed 43bt. 1 h. 1 f. 
strong ale, and 3 bt. 1 h. 8 k. of table beer ; in November 
51 bt. 8 gaL strong ale, and 4 bt. 1 b. 1 fir. table beer ; in 
December 57 bt. 2 b. 2 fir. strong ale, and 5 bt. 1 h. 1 h. 
table beer ; in Januarv 65 b. 1 h. 1 b. 1 k. 7 g. strong ale, 
and 6 bt. 2 b. 3 fir. table beer ; in February 57 bt. 1 h. 2 k. 
strong ale, and 5 bt. 2 b. 2 fir. table beer. In March 49 
bt. 1 h. 1 b. 1 f . 8 g. strong ale, and 18 bt. 1 b. 1 k. If. 
table beer. In October he sold 37 bt 3 b. strong ale, and 
2 bt. 1 b. table beer ; in November 39 bt. 1 h. 2 k. strong 
ale, and 3 bt. 1 b. 3 fir. table beer ; in January 44 bt. 1 h. 
1 b. 1 fir. strong ale, and 4 bt. lb. Ik. table beer ; in 
February 29 bt. I b. 1 fir. strong ale, and 3 bt. 1 b. 1 k. 
8 gal. table beer ; in March 42 bt. 1 b. strong ale, and 7 
bt* 1 k. 1 fir. table beer ; how much of each sort, had he 
on hand at the end of March ? 

Ans. Ale 131 bt. 1 h. 1 b. 8 g. Beer 24bt. 1 k. 1 g« 

119. A com diandler bought the following lots of wheat ; from 
A 41a. 1 qr. 7bu., and paid 31a. 1 wy. 4qr.; from B 7hu 
I qr* 6 bu., and paid 2 la. 1 wy. 2 qr. 4 bu. ; from C 16 hu 
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4 qr. 7 biu and paid 12 la. 2 qr. 4 bu. ; from D 27 la. 1 wy. 
3 qr. 5 bu., and paid 17 la. 3>qr. 2 bu. ; from £ 35 la. 5 bu. 
and paid 22 la. 1 wy. 3 qr. 7 bu. ; for how much is he 
debtor ? * Ans. 311a. 1 wy. 1 qr. ^ bu. 

120. I wish to know how many coals are in that fold, into 
which, in l^e month of January, were put 647 ch. 6 sa. 
2 btt., and sold out 597 ch. 10 sa* i bu. ; \n February put 
in 749 ch. 1 sa. I bu., and sold out 634 di. 11 sa. 2 ba. ; in 
March put in 842 ch. 9 nu, and sold out 785 ch. 2 bn* ; and 
in April pat in 698 ch. 6 sa., and sold out 768 ch. 9 sa. 2 bu. 

Ans. 151 ch. 2 sa. 2 bu. 

12L A man was bom on the 13th of March 1749, and died dn 
the Slst of Joly 1825 ; how old was he ? 

Ans. 76 yrs. 4 m. 18 d. 

122. ▲ gentleman was bom at \ past 10 a. m. on the 2l8t 
of November 1753, and his son f past 7 p. m. on the 30th 
of April 1798 ; how nmch older is the father than his 
son ? Ans. 34 yrs. 5 m. 1 w. 2 d. 9 h. 1 5 m. 

123. A ^ntleman was born 4th March 1765, married 17th 
Novr. 1789, and di«d 23d August 1825 ; and his lady was 
bom 9th January 1772; how old was the man on his 

-y~ marriage day, and what was the lady*s age on the day of 

her husband's death I 
Ans. Man's age 24 y. 8 m. 13 d. I^ady^s age 53 y. 7m. 14 d. 

124. If 3 Sign 15 d^. 3 m. 45 see* be taken from one great 
drde ; how much remains ? Ans. 8 Sig. 14 dg. 56 m. 15 s. 
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COMPOUND MULTIPLICATION. 

Compound Multiflicatiok \s the method of finding 
what any number, consisting of several denominations, will 
amount to, when repeated a given number of times. 

Ruz.E.-^Write the multiplier under the lowest denomina- 
tion of the multiplicand, which multiply by it ; find by divi- 
sion, how many units of next higher denomination the product 
contains, write the remainder under it, and add the quotient 
to the product of next higher denomination ; proceed thus with 
every denomination. 

£xAMPLE_Multiply £2 168. 84d. by 7. 
£2 16 8i X here place the multiplier 7, under the far- 

1 things of the multiplicand, and say 7 times 2 

£19 16 Hi are 14 qrs. ; the 4*s in 14 are three times and 2 

qrs. over, I write the \ under the qrs. ; thekx 

Mven tiniM 8 are 56 and 3> the last quotiont added make 59, 
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the lf*s in 59 are 4 tiliiM and ll« wtitt 11 midar 
then 7 times 16 are IIS and 4 the last quotient added are 
116, the 20*sin 116 are 5 times and 16 Ofw, vrite 16 un- 
der shillings ; then 7 times 2 are 14 and 5 the last qnoticnt 
added are £19) which write in full snder Xs, and the work is 
finished. 

ExBacisss. 

1. Multiply £17 4s. 6d. hj f. Ans. £34 9s. 

2. Muitifdy £27 14s. S^d. hj 3. Am. £83 4s. 1 id. 
a Multiply £37 178. Ofd. by 4. Anfr £151 lis. 3d. 
4w Multiply £59 12s. i^d. by 5. Ans. £298 Os. 114d. 

5. Multiply £84 4i. 64d. by 6. Ans. £505 7s. &. 

6. Multiidy £97 198. 10}d. by 7. Ans. £685 19s. 3^4. 

7. Multiply £66 68. ll^d. by 8. Ans. £450 15s. 8d. 
& Multiply £37 14s. 9id. by 9. Ans. £339 IS Hi. 
9. Multq»ly 15 lb. 6 OB. lOdwt. 12 gr. by 5. 

Ans. 771b. 8oc. 12 dwt. 12 gr. 
la MulUpiy 6 t. 12 cwt. 3 qr. 14 lb. 6 ok. 9 dr. by 7. 

Ans. 46 t. 10 €wt» 16 ft. 13 oa. 15 dr. 

11. Mnkiply 16 lb. 8 §, 6 5, 2 9, 15 gr. by 9. 

Ans. 15aib. 75,63, 15 gr. 

12. Multiply 12 g. 6 O. 12 F J, 7 F 3, 20 Til by 6. 

Ans. 77 gaUT 13 F 5, 4 F 3« 

13. Multiply 42 la. 9 sk. 1 w. 6 t. 1 s. 1 cl. 5 lb. by 8. 

Ans. 342 la. 8 sk. 3 1. 1 cL 5 lb. 
14w Multiply 54 m. 6 f. 20 p. 3 yd. 2 f. 9 in. by 7. 

Ans. 38Sm.5f:24p.5yd.lf. 3in. 

15. Mult. 27 yd. 3 qr. 2 o. 1 in. by 5. Ans. 139 yd. 2 qr. 4 in. 

16. Multiply 97 a. 3 r. 20 p. 15 yd. 6 f. by 9. 

Ans. 880 a. 3 ro. 24 p. 20 yd. 

17. Multiply 16 t. 2 h. 35g. 3 q. 1 p. by 12. 

Ans. 199 t. 2 h. 52 g. 2 qts. 

18. Multiply 18 U. 2 br. 1 k. 1 f. 7 ga. by 6. 

Aas. 113 bt. 2 br. 1 k. 6g». 

19. Multiply 63 la. 1 w. 4 q. 6 b. 3 pw 1 ga. by 11. 

Ans. 703 la. 1 wy. 3 qr. 3 b. 2 p. 1 ga, 
20.>Mult. 98 cb. 10 sa. 2 bn. 3 p. by 8. Ans. 701 ch. 3 sa. 1 b^ 

21. Multiply 57 year 8 m. 2 w. 6 d. 12 h. 10 m. by 12. 

Ans. 692 y.' 8 m. 3 w. Id. 2h. 

22. Mult. IS deg. 45 m. 48 see. by 8. Ans. 126 deg.^ m. 24 s. 

CiSE 2d. When the multiplier is oomposlte, and the pro- 
duct of BvmbeiB under 13. 

AuLE. — ^Mi^tiply suoeessively -by diese nnmbers, in tiny 
order. 
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£xAKPLE.^Miiltiply £6 98. 8}d. by 42. 

£6 9 8^ Here the multiplier is a eomposite namber, 

6 of which the factors are 6 and 7, 1 therefore 
39 X8 14 multiply by 6, which gives £38 18s. IJd., and 

7 this product by 7, Rives £272 6s. lO^d. ; 
^V9 ^ a ink which is the same as if £6 98. 8Jd. had been 
A?7Jf 6 104 multiplied at once by 42. 

EXERCISES. 

L Multiply £16 15s. 5id. by 14. Ans. £234 168. 5d. 

2. Multiply £167 Is. 9|d. by 16. Ans. £2673 8s. 4d. 

3. Multiply £12 19s. llfd. by 18. Ans. £233 19s. 7id. 

4. Multiply £18 18s. 81d. by 21. Ans. £397 12s. lO^d. 
&. Multiply £86 12s. 2}d. by 27. Ans. £2338 9s. 0}d. 
6. Multiply £65 Os. 6}d. by 32. Ans. £2080 18s. 
7» Multiply 16 lb. 7 oz. 12 dwt. 8 gr. by 35« 

Ans. 582 lb. 2oz..ll dwt. 16gr. 

8. Multiply 29 ton, 15 cwt. 3 qr. 16 lb. by 42. 

Ans. 1251 t. 7 cwt. 2 qr. 

9. Multiply 36 lb. 10 5, 6 3, I g, 15 gr. by 48. 

Ans. 1771 lb. 3 J, 4 3. 

10. Multiply 17 la. 8 sk. 10 t 1 8. 8 lb. by 56. 

Ans. 993 la. 2 sk. 6 td. 

11. Multiply 45 m. 6 f. 20 p. 4 y. 2 f. by 72. 

Ans. 3298 m. 5 f. 21 p. 1 f. 6 in. 

12. Multiply 126 yd. 3 qr. 2 n. 2 in. by 96. 

Ans. 12185 yd. 1 qr. 1 n. | in. 
IS. Multiply 18 a. 2 r. 5 p. 20 yds. 6 f. by 120. 

Ans. 2224 a. 1 r. 1 p. 29| vd. 

14. Multiply 27 t. 3 h. 36 gal. 2 q. 1 p. by 144. 

Ans. 4016 t. 3 h. 45 gal. 

15. Multiply 29 bt. 2 b. 3 f. 8 gal. by 180. Ans. 5576 bt. 1 b. 

16. Multiply 46 la. 1 w. 2 qr. 3 b. 2 p. by 200. 

Ans. 9348 la. 1 w. 2 qr. 4 b. 

17. Multiply 69 ch. 8 8. 1 b. 2 p. by 240. Ans. 16730 ch. 

18. Multiply 18 y. 6 m. 2 w. 3 d. 12 h. by 512. 

Ans. 9498 y. 8 m. 

19. Multiply 79* 15^ 25" 45^" by 432. Ans. 34239" 5' 24" 

Case 3d. When the Multiplier is not a composite number. 

Rule.— Take the composite number nearest to it, whether 
greater or less, and multiply by its parts as before ; then add 
to this product, as many times the multiplicand, as the num- 
ber takeu, is less than the given multiplier, but subtract when^ 
the number taken, it greater than the multiplier. 
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£xAMPLS8-«»MBlUply £3 12ii. 64d. by 17. 

Ist method* Because 17 ii not a oompoeite number, 

3 12 6 ^ or 11 not the product of any two num« 

4 bers ; by the first method, I take 16 as 

the composite number nearest to, and 
less than 17, and multiply as in kst 
Case, by its fiu^tors, and then add once 
the multiplicand or £3 12s. 64d. to the 
product, because 16 wanted 1 of the 
given multiplier 17. 

By the second method, I take 18 as 
the composite number nearest to the 
multiplier, and greater, and 3 and 6 
as its factors, and proceed with them 
as before $ but from the product, I sub* 
tract once the multiplicand, because 18 
is one greater than Uie given multiplier 
17. The result U the same by both 
methods. 

SXEBCI8M. 

1. Multiply £16 17s. 4id. by 19. Ans. £320.108. l^d. 

2. Multiply £25 12s. 8}d. by 2a Ans. £589 128. 9|d. 

3. Multiply £46 18s. f^d. by 29. Ans. £1361 4s. 4rd- 
4w Multiply £12 12s. 10)d. by 37. Ans. £467 168. 4id- 

5. Multiply 16 lb. 6 OK. 15 dwt. 4 gr. by 43. 

Ans. 712 lb. 2 OS. 12 dwt 4 gr. 

6. Multiply 15 cwt; 3 qr. 20 lb. 6 ox. by 58. 

Ans. 924 cwt 5 lb. 12 oz. 

7. Multiply 21 lb. 6 5, 3 3, t g, 12 gr. by 67. 

Ans. 1443 lb. 2 |, 3 3, 4 gr. 

8. Multiply 45 yd. 3 qr. 2 n. by 76. Ans. 3466 yds. 2 qrs. 

9. Multiply 79 a. 3 r. 14 p. by 87. Ans. 6945 a. 3 r. 18. p. 
la Multiply 16 m. 6 f. 14 p. 3 yd. 2 f. by 94. 

Ans. 1578 m. 6 f. 18. p. 3 yd. 2 f. 

11. Multiply 241a. 6 qr. 7 b. 3 p. 1 gal. by 106. 

Ans. 2618 la. 2 b. 3. p. 

12. Multiply 18 y. 3 m. 2 w. 5 d. 4 h. by 115. 

Ans. 2105 years, 3 m. 2 w. 6 d. 4 h. 

Cask 4th. — When the Multiplier is large. 

ftuLS.— Multiply the given price or quantity successively 
by 10, so often, wanting on^, as there are places in the multi- 
plier ; then, multiply the last product by the left hand figure 
of the mult^tier, Uie preceding product by next highest figure, 
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and 80 on with all the pscoeding pzoducts^ and figam in ozder, 

writing the products under each other ; their sum is the answer. 

ExAMFLE.'^^t^t is the value of 3243, at £6 48. 31d« each. 

Because the multiplier consists of 4 
places, I multiply the price of one, or 
£6 4s. SJd. three times successively by 
10; I then multiply the last product 
£6214 lis. 8d. by 3, the left hand 
iSgure of the multiplier, and die pieoed- 
uig product £621 9s. 2d. by 2, the 
next highest figure of the multiplier ; 
the next preceding product £62 28. lid. 
by 4, the next highest figure of the 
multiplier; then the price of one, by 

_ the 3 in units place of the mulUplier ; 

£20153 17 lOi AnsT and write the products under each other, 
as in the example ; their sum is £20153 17s. lO^d. ; the value 
of 3243 at £6 48. S^d. 

Exercises. 

1. What cost 349 yds. muslin, at Is. 64d. a-yard ? 

Ana. £26 18s. Oid» 

2. What cost 598 yds, doth, at £1 48» 64d* a-yd- ? 

Ans. £733 158. lid. 
3^ What cost 3165 lb. tea, at 7/6^ a-lb. ? Ans. £1190 Se. 5id. 

4. What cost 1284'Cwt. sugar, at £3 19s. 4d. a cwt. ? 

Ans. £5093 48. 

5. What cost 6053 bullocks, at £12 15s. 6d. a.head ? 

Ans. £77327 Is. 6d. 

6. What cost 569 score sheep, at £1 7s. 8^. a-head? 

Ans. 15766 Os. lOd. 

7. What cost 59 tom butter, at l/4id« a4b. ? Aas4 £9086* 

8. Multiply 16 lb, 7 oz. 15 dwt. 6 gr. by 16834. 

Ana. 420350 lb. 2 os. 17 dwt* 18 gr. 

9. Multiply 12 lb. 10 oz. 12 dr. by 43235. 

Ans. 4891 owt. 2 q^. 20 lb. 8 oc 4 diu 

10. In 65004 bags, each 2 cwt. 1 qr. 6 lb. 3 oz. ; how many 

cwt. ? Ans. 149850 cw^ 20 lb. 4 oi. 

11. In 240106 paroela of land, each 1 a. 2 ro. 10 p. ; how many 

acres ? Ans. 375165 a. 2 r. 20 p. 

12. MultipIySm. 4 & 20 p. 4 yd., by 60880408. 

Ani. 814707694 m. 3 f. 8 p. 4 yd. 

Case 5th«-The foUowisg method is often ooiMid0rQd.the sim* 
pletti although it aometinies lengthena the optra^on. 

1 
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Rule. — VLUwoe the nnfltipliamd to «1m lomn 
tion mentioiied in It, which muhiply Vf lh« given amlttplieBi 
and then reduce it to the denomination required* 

KZAMFLS.— Multiply £4 6e. 6id« by SfS. 

£4, 6a. 6^4. In thk enmpU I rednce the £4 6e. 

<0 6id. into farthingB, which giree 4154 

80 qn. and then multiply by the given 

12 multiplier 383» give* 1341 74t qn., and 

»IK^ - these divided by 4^ IS and tO give 

"^ X1S97 iSi. ll^d. M in thtf example. 

"4154 
383 



12462 
8308 
12468 

4)1341742 



12)3354851 



2,0)2795,2 11 



Aiit,£lS97 12e.ll4d. 

1. Multiply £17 14s. 6d., by 75. Ans. £lSi» 7e. 6d. 

2. Multiply £4 158. T^d., by 249. Am. £1190 lOs. 7|d. 

3. What cost 237 lb. coffee, at 2/4^ a-lb. ? Ant. £27 17e. ll|d. 

4. If the inhabitant! of Edinburgh, and Leith require £1640 

128. 6d. to supply l!hem in bread, for one day ; how much 
do ihey spend in a year for bread alone ? 

Ans. £598828 2s. 6d. 

5. If the iidiabitants df EAnburgh, and Lei^ consume 4 ton 

15 cwt. 2 qr. 18 A. of butter each day, at 1/H per lb. ; ; ^ 
how much money do they spend annusJly on this article? LX 

Ans. £219971 16s. 3d. 

6. In 96 pieces of silk, each containing 37 yd. 2 qr. 3 n. ; how 

many yards, and what does it cost at 6/4^ a-yd. ? ** 

Ans. 3618 yds., cost, Jeil49 9s. 44d. 

7. What is the rent of an estate containing 138 farms, and eadi 

farm on an average consisting of 173 ac 2 r.,.— and let one 
with another at 13/10^. per acre? Ans. £16610 9s. l|d. 

PBOMiacnouB ExxBCisse. 

1. What is the product of £7 15s. S^d. multiplied by eleven ? . 

Ans. £85 10s. ll^d- ^ 

2. What 18 the ralae ^f 27 yds. Uneib at 4/7| a-yd. 

Ans. £6 48. Sid. 
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3. What ooflt 60 lb. tea, at 8/9^. a-lb. ? Ans. £30 6s. 7(d. 
4k What is the value of 16968 yds. carpeting, at 4/6id. a-yd. ? 

Ans. £3853 3a. 

5. How many pounds of silver, in nine ingots, each 13 lb. 7 

oz. 2 dwt. 3 gr. ? Ans. 113 lb. 3 oz. 19 dwt. 3 gr. 

6. In 3474 hhds. sugar, each 15 cwt. S qrs. 17 lb. ; how many 
^^ ton ? Ans. 2718 ton 14 cwt. 1 qr. 6 lb. 

7. An apothecary received 24 chests of medicines, each con- 

taining 18 parcels, and each parcel 3 lb. 7 §, 4 J, 2 9, 10 gr.; 
how many pounds had he in all? Ans 1569 lb. 9 §. 

8. A woolstapler bought 72 lots of wool, each weighing 15 la. 
^^ 10 sk. 1 w. 5 td, 1 St* 8 lb. ; how much had he in all ? 

Ans. 1145 lasts 8 sk. 1 St. 2 It). 

9. If the distance between Edinburgh and Dumfries be 71 m. 
^J 7 fur. 30 p. 5 yds. ; how many miles does the mail coach, 

between these two places run in a year, supposing it to 
go, and return every day ? Ans. 52539 m. 2 f. 3 p. 3} yds. 

10. A manufacturer makes ready for the market, 64 pieces of 
broadcloth every month ; how many yds. does he manu- 
facture in a year if each piece contain 57 yds. 3 qrs. 2 n. ? 

Ans. 44448. 

11. How many acres are there in an estate which in divided in- 
to 32 farms, and each farm into 14 inclosures, each inclo- 
sure containing 10 ac. 3 ro. 8 p. ? Ans. 4838 ac 1 r. 24 p^ 

12* If a wine merdbant sell 2 hhd. 24 gal. 3 qts. of wine every 
lawfiil day ; how much does he seU in 15 years ? 

Ans. 11234 hhd. 29 gal. 1 qU 

13. If a brewer make 18 hhd. 2 kil. 1 fir. 6 gal. ale in a week; 
how much does he make in seven years at that rate ? 

Ans. 6914 hhd. 2 kil. 3 gaL 

14. If there are a million of inhabitants in London, and if each 
individual consume 1 qr. 3 bu. 2 p. of wheat annually ; 
how many quarters do they consume in seven years ? 

Answer 10062500 quarters. 

15. If a ooal pit discharge 25 ch. 8 sk. 2 bu. coal every lawful 
day ; how many do seven such pits discharge in four years ? 

Ans. 225429 ch. 6 sk. 2 bus. 

16. How many seconds from the birth of Christ, to Christmas 
1829, reckoning solar years ? Ans. 57717621312. 

17. How many minutes are there, in the circumference of 56 
great circles? Ans. 1209600. 

18. How much sterling is there in that coffer, in which are 
sixteen drawers, aud in each drawer seven divisions, and 
in each division three guineas, three sovereigns, tliree 
crowns, three shillings, three sixpences, three pence, and 
three farthings? Ans. £799 15s. 
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19. If tbe lalMUtMito of Edinlmigli and Leith m 150000^ |/^ 
and jpend at tti«Tenge S/^d. per daf ; liow nuch do 
they wpmA in ten yean ? Am* £9S30O69db 

2a If a bankrupt owes hit craditort, £S13tO^ end pays tiiMB ^^0^ 
8/4|d. a jC ; 1m»w much doet he pay them in all P 

Ant.Xi56f7 IJto. 

91. If one bushel of wheat weigh 2 ^n. 7 lb. ; how many tone 
wiU 64 qn, weigh ? Ans. 14 ton 8 cwt. 

22. An operative manufactuxcr caxne 3/1 ^L every woik day ; 

how much doet he earn in 6 year% suppoeing he loee 40 
days by bad health ? Ana. £216 St. l^d. 

23. A certain turn of money yields j01 St* 6d. interest a<day ; '^ 

how much it thata-year ? Ani. £428 17s. 6d. 



COMPOUND DIVISION. 

ConponiTD DiTisioir it the method oi dividing a eon- 
pound number, into any proposed number of equal parte ; or of 
finding how often any proposed part ie contained in a com- 
pound number. 
^ Bi;i.s« — Write the diviior on the left of the dividend, and 
divide the highest denomination by it; multiply the remainder by 
the number of units of next inferior denomination which make 
one of that denomination the remainder it an, taking in the 
corresponding denomination of the dividend j divide this num- 
ber, and proceed thut with every remainder, and denomination 
to the lowett.— Proof by compound Aluitiplication* 

£xsii>LK.^Divide £\S 18s. lid. by 15. 

1st. 1 here dinde £49* 

£ 9, d- £ I. d. the highest denomi- 

16)46 18 li( 3 2 di Ana. natkn in the dividend, 

45 5 by 15, which gives £3 

1 15 12 84 ^ ^« q'*©*""** ""d 

20 3 £1 over, 1 multiply 

£ and take in the 18 

shillings in the divi- 
dend, the sum Is 38 
97 shillings, which divid- 

90 ed by 15 gives 2 sbs. 

in the quotient, and 
8 shs. of a remainder, 
I multiply tbe 8 by 12 
the pence in a i^nilling 
and take in the 1 pen- 
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2d. Method. ny in the dividend to 

£ 8. d. the product, which 

15 / ^| i6 19 1^ gives 97 pence, this 

\3[ 9 7 74 divided by 15, gives 

Ans. £ 3f 2 ^64 W. in the quotient, 

— and 7d. oyer ; I mul- 

tiply the 7d. by 4 the farthings in a penny and take in the 2 
qrs. in the dividend, the sum is 30 which divided by 15 gives 
2 qrs. in the quotient. The complete quotient is £3 28. 64d., 
the 15th part of £46 ISs. l^d. The second method is perform- 
ed^by contraction 4th in Simple Division, reducing remainders 
mentally.' 

Exercises. 

1. Divide £37 58. 3}d., by 8. Ans. £12 8s. 5jd. 

2. Divide £27 I9s. lid., by 4. Ans. £6 198. lljd. 

3. Divide £76 8s. 6^6., by 5. Ans. £15 5s. 8|d. 

4. Divide £50 5s. lOj^d. by 6. Ans. £8 7s. 7id. 

5. Divide £629 2s. 7|d., by 7. Ans. £89 17s. 6^. 

6. Divide £453 19s., by 8. Ans. £56 14s. 10|d. 

7. Divide £716 16s, 9}d., by 9. Ans. £79 12s. 11 |d. 

8. Divide £1541 lis. lO^d., by 10. Ans. £154 38. 24d. 

9. Divide £2233 128. l|d., by 11. Ans. £203 Is. l|d. 

10. Divide £3997 198. 9d., by 12. Ans. £333 38. 3|d. 

11. Divide 46 lb. 1 oz. 20 gr., by 13. 

Ans. 31b. 6 oz. 10 dwt. 20 gr. 

12. Divide 245 lb. 7 oz. 7 dwt., by 14. 

Ans. 17 lb. 6 oz. 10 dwt 12 gr. 

13. Divide 99 cwt. 1 qr. 21 lb. 8 oz., by 15. 

Ans. 6 cwt 2 qr. 14 lb. 8 os. 

14. Divide 252 ton. 15 cwt. 2 qr. 23 lb., by 16. 

Ans. 15 ton. 15 cwt. 3 qr. 25 lb. 15 oz. 

15. Divide 264 lb. 3 §, 5 3, 4 gr., by 17. 

Ans. 15 lb. 6 5, 4 3, 1 9, 12 gr. 

16. Divide 682 lb. 1 §, 2 3, 1 9. 10 gr. by 18. 

Ans. 37 lb. 10 J, 5 3, 2 9, 15 gr. 

17. Divide 264 la. 1 sk. 1 w. 4 td. 1 8t., by 21. 

Ans. 12 la. 6 sk. 1 w. 5 td. 1 st. 8 lb. 

18. Divide 414 miles, 36 p. 3 yds. 2 feet, by 25. 

Ans. 16 miles, 4 f. 20 p. 3 yds. 2 feet. 

19. Divide 1298 miles, 6 f. 3 p. 3^ yds., by 36. 

Ans. 36 miles, 24 p. 3 yds. 

20. Divide 6737 yds. 2 qr. 1 n., by 43. Ans. 156 yds. 2 qr. 3 n. 

21. Divide 18000 yds. 2 qr., by 56. Ans. S21 yds. I qr. 3 n. 
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9t. Divide 3016 acfet, 3 r. 8 p., bf 68. Adm» 67 tu 9 r. 16 pb 
93. Divide 9518 acres, 7 p. 18| yds., by 79. 

Ans. 34 acres^ 8 r. 36 p. 90 yds. 
24. Divide 4836 tons, 90 gall. 1 pt., by 86. 

Ans. 66 tons, 3 hhd. 36 gaU. 9 qts. 1 pt. 
26. Divide 8466 hhd. 7 gaL 3 qt 1 p. 3 gilL, by 07. 

Ans. 87 bhd. 16 gaL 3 qt. 1 pt. 3 gilL 

26. Divide 499 bt. 1 h.9 k. 1 f. 9 gaL I'qt., by 108. 

Ans. 3 bt. 1 h. 9 k. 1 f. 6 gaL 3 qt. 1 p. 9 gill. 

27. Divide 8126 hhds. 1 f. 3 gaL, by 994. 

Ans. 36 hhds. i f. 6 gaU* 

28. Divide 14800 la. 1 w. 4 qr. 3 b. 1 gaL 1 qt., by 316. 

Ans. 46 U. 1 w. 4 qn. 6 b. Sp. 1 gaL 3qt. 

29. Divide 46997 la. 2 qr., by 676. Ans. 79 la. 8 qr. 4 b. 2 p. 

30. Divide J 16400 ch. coal, by 864. Ana. 134 ch. 8 sk. 2 b. 

31. Divide 160072 ch. 98k. cual, by 720. Ans. 206 ch. 10 sk. 1 U 

32. Divide 24696 yean 1 w. 6 d.. by 324. 

Ans. 76 y. 10 m. 3 w. 6 d. 

33. Divide 1186 years 10 m. 3 w. 6 d. 12 h., by 81. 

Ans. 14 y. 7. m. 3 w. 9 d. 19 h. 

Case 9. 

When the divisor consists of several denominations. 
RuJLE.—- Keduce both it, and the dividend^ to the same de* 
nomination, then divide by simple division. 

£x AMPLE.— If one yard of doth coat 14/6^; how many 

yards may te bought for £69 16s. ? 

. s. d. 

14 6i, £69 16b. I here reduce the divisor 14/6^ into 

19 20 halfpence, and also the dividend into 

r74~ 1396 halfpence, and then divide ; which gives 

2 13 96 for quotient, the number of yards 

349 leTsi *^* ^^^ ^^'* ^^ purchase. 

2 



349)33504(96 yds. Ans. 
3141 

2094 
2094 



EXERCISES. 

1. How many yds. of muslin may be bought for £9 6fi. at 
Is. 8d. p«r yd.'? Ans. 27. 
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I 



I 



% JV 1 Ki. of tea OMt 7s. 6|4. ; how many lbs. may be bought 

for £23 156. l^d. ? Ans. «3 ib. 

I 3* lato bow many indotuias of 14 ac. 2 r. each may a farm 

I be divided, which contains 406 acres? Ans. 28. 

4. If 1 ac 3 r. grace one bullock ; how many buUocks may 

\ be grassed on 315 acres ? Ans. 180 bullocks 

V 5» If a suit of clothes can be made from 3 yd. 2 qr. of cloth ; 

how many can be made from 115^ yards ? Ans. 38 suit. 

6. If a pedestrian walk 37 m. 3 f . 10 p. in one day ; in how 

^ many days would he walk 1346 m. 5 fur. P Ans. 36 day^ 

Case 3. 

Mlien a fraction is annexed to the divisor. 
Rule.— Multiply both the divisor, and dividend, by the 
under number of the fraction, adding its upper number to the 
product of the divisor, then divide. 

Example. — Divide ^£150 3s. 4d. by 9f. 
9f £150 3 4 I here multiply 9, the 

7 7 £ s. d. whole number of the 

68" )1051 3 4(15 9 2 divisor, by 7 the under 

Divisor 68 number of the fraction, 

Q^T — and to the product add 

04A 5^ the upper number of 

the fraction, which gives 

^^ 68 for a divisor. I then 

^ mulUply £150 3s. 4d. 

623 the dividend also by 

612 7, which gives £1051 

JJ* 38. 4d. for a new di- 

12 vidend, which divide 

by the 68, as in the ex- 
ample. 



136 
136 



Exercises. 

1. Divide £42 188. 4d. by 6}. Ans. £6 178. 4d. 

2. If 6{ yds. silk, cost £2 17s. Id. ; what is it a yard ? 

Ans. 8/6]. 

3i What is a gallon of brandy worth, wben 9| gaL cost £16 

Os.ll4d.? Ans. £1 12s. 6d. 

4. What will 1 ob. of silver cost, when 15,^ ox. cost £7 lOs. 
9|d. ? Ans. 9/10|. 

5. If 18^, galls, wine le bought for ^£19 19s. 5fd. ; what it 
the price of a gallon f ' Ans. £1 Is. 8d. 
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6. Bought 35^1 qn. wheat lor jCIU 19b 7 |4.; what Mom 
quarter eost ? Ana. £3 4^ M. 

Cask 4. 

Whon it is leqoired to diride any aiuii of monof , or aoy 
quantity of goods into an equal number of unequal shares 

RuJLE. — Add together one share of each value^ or qoaatity ; 
reduce the sum to the lowest denomination naentioiied in it, 
for a divisor, then reduce the whole sum or quantity to be 
divided into the same denomination, for a dividend, and divide ; 
the quotient is the equal number of shares. 

£xAMPLE.^-A quantity of silver worth £t9SS is to be 
coined into an equal number of crowns, half-crowns, shflUogs, 
and sixpences; how many should be of each ? 

s.d. £ I here add together a 

1 crown sb5 2835 crown, half a crown, a shiU 

1 half cr. Bs 2 6 20 ling, and a sixpence, the 

1 shilling SB 1 9)56700 ^^ ^ which is 9 shiltings, 

1 sixpence ss 6 . "mm ^® divisor $ I then reduce 

Sum ^TO of ^^ ^ ^^^ '""^ ^^"^ 
oum»ifu ofeachjond. ^d divide them by 9, which 

gives 6300 the number of each that should be coined out of the 

silver. 

EXX&CISXB. 

1. A manufacturer requires £202 16s. a-week to pay the 
wages of his operatives, the men have 16/6, the women ^/^ 
8/2, the children 3/6 per week ; there are an equal num- ^v 
bor of men, women, and duldren employed ; how many 

are there of each ? Ans. 144. 

2. A gentleman has a farm containing 265 acres, 2 r. 20 p. 
which he wishes to stock with an equal number of hone, 
bullocks, and sheep ; now, if a horse requires 1 acre 20 
poles, a bullotok 3 roods, and a sheep 1 rood ; how many 
of each sort of cattle will he require to stock his farm ? 

Ans. 125. 

3. A g^rocer has 3 hhds. of sugar weighing together 26 cwt. 

12 lb. which he orders to be made up in an equal number 
of parcels of 14 lb., 7 lb., I lb., 4 lb*> i Ih., 1 oz., i oz. ; how 
many should he have of each ? Ans. 128. 

4. An apothecary gave 7 lb. of calomel to make into pills of 

1, 2, 3, 4, and 5 grains, and to have an equal number of 
each; how many doaen had he of each kind ? Ans. 224 doz. 

5. A wine merchant is desirous of drawing off a pipe of wine 
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into an equal xmmber of quart, pint, and half pint Iwttles; 
how many dozen will he require of each ? Ans. 24 dozen. 

6. A candlemaker has a ton of tallow, which he wishes to 
make into an equal number of long and short fours, lon^ 
and short sixes, and short eights per lb* ; how many dozen 
should he have of «ach sort, supposing 9 lb. of the tallow 
to be lost In the process ? Ans. 194 dozen. 

7. jA plumber has 90 tons of lead, which he wishes to make in- 
^to pipes of 9 lb., 12 lb., 18 lb., and 24 lb. per yard, and to 

have an equal number of yards of each size ; how many 
yards should he have of each ? 4ns. 3200 ydik 

CONTBACTIOK 1. 

When the Divisor is under 13. 

Rule. — Divide as directed in contraction 1st. Simple Divi- 
sion, reducing the remainders mentally. 

Example. — Divide £56 13s. 5^d., by 9. 

9) 36 13 5\ I here divide £56 by 9, which gives £6, 
Ans. £6 5 11^ and £2 over, which reduced into shillings 
and the 13 addM gives 53s., and divided by 9 gives 5s., and 
88. over, which reduced into penoe, and the 5d. added gives 
lOld. and divided by 9 gives lid., and 2d. over, which reduced 
into farthings and the i qr. added gives 9 qrs.^ and divided by 
9 gives ^ as in the example. 

EXEBCISES. 

1. If 3 lb. of sugar cost 2/10^ what is it a-lb. ? Ans ll^d. 

2. What is the price of 1 lb. tea, when 4 lb. cost £1 lis. ? 

Ans. 7s. 9d. 

3. Bought 5 yds, muslin for 9/8^ ; what was it a yd.? Ans. 1/11 1> 

4. Sold 6000 quills for £10 Is. 6d. ; what were they a thou- 

sand? Ans. £1 ISs. 7d. 

5. Bought 7 reams paper for £8 4s. 6d. ; what was it a ream ? 

Ans. £1 3s. 6d. 

6. What is the price of a yd. of broad cloth of which 9 yds. 
cost £11 9s. lOid. ? Ans. £1 58. 6id. 

7. If 11 lb. of beef cost 6s. lO^d. ; what is it a lb ? Ans. 7|d. 

8. What will 1 ec. of gold coat, when 12 oz. are worth £59 

158. 6d. ? Ans. £4 19s. 7id. 

9. If 9 pieces of cloth measure 302 yds. 2 qrs. 2 nails, what 
is the length of one piece ? Ans. 33 yds. 2 qr. 2 n. 

" 10. What is the weight of 1 hhd. of sugar, when 1 1 hhds. 
weigh 83 cwt. 1 qr. 41b. ? Ans. 7 cwt 2 qr. 8 lb. 
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11. Wliat is the woi^t of an imgot of iflfvr, whm 7 in^^u 

weigh 87 lb. 7os» 9 dwt. 4 gr. ? Ana. 19 lb. 60s. 9 dvt. 4fr. 

19. Pivide 187 a. 9r. into 19 equal sh«nfc Ana. 15 a. 9 tw 90 p. 

COVVBACTIOW 9. 

When the diTiaor ia die prodnel of two or more numben 
under 13. 

&UX.K.— Diride sneoeaaiYdy by theae numbera, reducing the 
remaindera mentaSy. 

FxAXFUEi — ^Diride 896 cwt. 1 ({r. 7 lb. by 119. 

I fiiat reduce the diviaor 119 in- 

to its factors 4» 4, 7. I then di- 

11a Ta qo o fi M vide 306 cwt. 1 or. 7 lb by 4, which 
119«V4 99 O 8 W gi^„99c^0qra.81b. 19 0..; 

and tUa quotient divided by 4 givas 
94 cwt. 8 qr. 9 lb. 3 os. ; and this 
quotient again divided by 7, the 
other factor, gives 3 cwt. 9 qr. 4 lb. 5 oa. as in the eicample. 

BXBRCiaCS. 

1. Divide £91 12s. 8d. equally among 16 men. 

Ans.£5 14s. 61d. 

2. Divide ^£147 19a. 6d. into 18 equal ahares. Ana. £8 4a. 5d. 
S, If two doaen silver forks weigh 6 lb. 3 oz. ; what is the 

w«ight.of one of them ? Ana* 3 os. 9 dwt- 19 ge. 

4. Paid £44, 2s. for 36 weeks board ; what was that a-week ? > 

Ana. £1 4». 6d. 

5. The dinner bill for a company of 48 gentlemen amounted to ^ 

X61 lOa^ ; how much waa ihMtM^pM»9 Ana. £1 dS. 7^ ' 

6. If a prize of ^83243 168. be divided equally among 56 sail- 

on ; what is the share of each ? Aaos. j957 18s. 6d. 

7. If 948 yards of doth be suffident to dothe 96 soldiers ; how 

muoh is that a man ? Ans. 9 yds. 3 qis.. 2 n* ' 

8. If 19 ton 13 cwt. 16 lb. of sugar be divided into 256 equal 

pMoela; how much ia there in each? Ana* 1 c«t*2'qs. 41h. 

Ck>irTRACTioir 3. 

Whan the divisor ia 10, 100, 1000, && 

BnxB.— .Gutcoffffiom the right of the highaat denomination 
of the dividend as many places as there are dphera in the di- 
viaor* the figures oa the left, are the quotient, and these cut 
off an the remainder which reduoei and cutoff as befoTB. 



60 COMPOUND DIYISIOV. 



Example. — DiWde £497 148. td. inta 100 equal shares. 

£4,97 148. 2d. I here cut off the 97 from the £a and the 

20 4 on the left is the quotient in £&, I then 

19 54 reduce the j£97 cut off into shillings taking 

12 in the 14eh. from which 1 cut off as before, 

. ^ and so on with every remainder. The se- 

'^ vend numbers cut off, placed in orderi com- 

t plete the Ans., thus £4 19s. B^d. 

2,00 

Exercises. 

1. What is the quotient of £193 6s. 3d. divided by 10 ? 

Ans. £19 6s. 7id. 

2. If a farm of 135 acres 3 r. 20 p. be divided into 10 equal 
indosures ; how much is in each ? Ans. 13 a. 2 r. 14 p. 

3. Divide 2196 galls. 3 qts. 1 pint of wine into 100 equal 

shares. Ans. 21 galls. 3 qt. 1 pt. 3 gUhi- 

4. What is the quotient of 17687 yds. 2 qrs. divided by 1000 ? 

Ans. 17 yds. 2 qrs. 3 n. 

5. If 10000 soldiers require 96875 yards for clothing, how 
much is that for each ? Ans. 8 yds* 2 qrs. 3 n. 

6. If the inhabitants of London be one million, and spend daily 
£627083 68. 8d., how much is that a piece ? Ans. 1^1. 

Promiscuous exercises ok the several rules. 

1. If 7 yards of silk cost £2 19s. 6d. ; what is it per yard ? 

Ans. 8/6. 

2. If 56 lb. of butter, give £2 2s. ; what is the price of a lb. ? 

Ans. 9d. 

3. Bought 75 lb. of tea, for £29 4e. Hd. ; what was it per lb ? 

Ans- 7s. 9^. 

4. If 1 acre I rd. of pasturage feed a bullock ; how many will 
a farm of 640 acres graze ? Ans. 51 2. 

5. If a yard of ribbon cost 1/2 ; how many yards can I buy 
for £8 9s. 2d. ? Ans. 145 yds. 

^. If 7| lb. of tea cost £3 19s. ll^d. what is it per lb. ? 

Ans. 10/61. 

7. Paid £107 8s. 9d. for 95^ yds. broad cloth ; what did it 
cost per yard ? Ans. £1 28. 6d. 

8. If there are 41874 stones of butcher meat each 16 lb. con- 
sumed in Edinburgh and Leith in a day, at the rate of 
8 08. for every individual ; how many inhabitants are 
there in these two places ? Ans. 1S4000. 

9. Boui^t 2cwt. of Stilton cheese for £16 6s. 8d.; what did 

it cost per lb. ? Ant. 1/5^. 
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10. Ifthe Tahie of tea annmllf importad into Gtfmt Briuin, 
and Irehmd, 4m hz million nine handrad 'and ■eventy-rix 
thousand and foity-six pounds steriing, at an avenga of 
five shillings and sin pence per lb.; how many hundiM- 
weights are imported ? Ans. t9BA9S. 

11. Of all the fixedstanSyriosorthedogttarissviiposedtobe i 
the nearest to this eartlu the compiited distatiee of Vhich / 
is two billion and two hundred thouamd million of mile*. 
Now supposing the world to be creaiad four thousand and f 
four years before the Christian era, and that a messenger-^^ 
had been dispatched from Syrius the first moment of time, 
moving* without intermission, at the rate of sixteen miitfs 
an hour, at what particular period of the Ghristian era 
would this messenger anrive at the earth. If the year eott- 
sifted of three hundred -aitd sixty-five and a fooith days? 

Ans. 10 p. X., tOtfa June 156gl600. 
18. A cheese monger widies to lay out £1056 on cheese in the 

following manner, viz. on Parmitoa at't/a Ibb, Stilton at •^ 
1/S, double Olbuoester 84d., Wiltsliire T^d., Dunlop G^d., 
and Dutdi Ooudie 4|d., and to have an equal quantity of 
each kind ; what weight should he have of each ? 

Ans. 34 cwt. 1 qr. 4 lb. 

13. If 100 hone be bought for £24d3 6s. 8d. ; what is their 
average price ? Ans. £24 16s. 8d. 

14. Bought 15 cwt. 2 qrs. 14 lb. of palm soap, for £105 14s. 
7d. ; what did it cost per pound ? * Ans. 1/2^. 

15. If a stone of beef be bought for 7/8 ; how many stones can 
I buy for £128 16s.? Ans. 338 stones. 

16. If the dothing of 1000 sailors cost ^£2525; how mueh fs 
that for one ? Ans. £2 10s. 6d. 

17. If I hhd. rum cost £58 59. 6^. ; what is it per gallon ? 

Ans. 18s. 6d. 

18. A gentleman laid ont on silver plate j£1145, at an average 
of £5 14s. 6d. per lb. ; how many lbs» had he, and what ^ 
did it cost per oz. ? Ans. 200 lb.« and cost Os. 64d. per oz. 

19. A silversmith has 79 lb. 12 dwt. of silver, ivhich be wishes 
to midce into an equal number of tea spoons of 12 dwt. 8 
gr., table spoons c^ 2 cms. 15 dwt. 6 gr., dessert spoons of 
1 oz. 6 gr.,'piinch ladles "of 1 oz 2 dwt. 12 gr., and forks^ "' 
c£2 oz, 9 dwt. 16 gr. ; how many should he have of each 
sort? Ans. 124. 

20. Sold 3 cwt. 2 qrs. 16 lb. of soap, for £11, 18s., what was it _ 
per lb. ? Ans. 7d. ^ 

21. Bought a ton of saltfor £9 68. 8d., what wasit alb.? Ajis.ld. 

22. The flash of a minute gun on board a ship in distress is 

o 



62 PRACTICE. 

seen 33 seconds before the report is heard on shore ; hoir 
far is the ship from land, supposing sound to travel 1142 
feet per second ? Ans. 7 miles 1 f. 4. p. 

33. Paid 6|d. for a quart of ale, how many barrels will £243 
purchase at that rate ? Ans. 60. 

24. A corn chandler laid out on wheat £7616, at the rate of 
8/6 per bush, how many lasts did he purchase ? Ans. 224. 

25. A bankrupt owes his creditors £302400, and pays them 

2/6 a £ ; how much does he pay in all ? Ans. £37800. 

26. How much coffee may be bought for £44 19s., at 2/7 a lb ? 

Ans. 3 cwt. 12 lb. 

27. If a manufacturer earns 3/7} a day ; in how many days 
can he earn £276 8s. l^d. at the same rate? Ans. 1525. 

28. How far does a mail coadi run in an hour, at the rate of 
78894 miles in a year, of 365 days 6 h. ? Ans. 9 miles. 

29. A merchant realized a fortune of £56940 at the rate of 
£4 6s. 8d. per day ; how long was he in business, sup. 
posing the year to be 365 days ? Ans. 36 years. 

30. 2Sold 752 acres of land for £3040 2s. 6d. ; how much wa» 
that per acre ? Ans. £40 68. 8d. 



PRACTICE. 

Practice is a compendious method of calculating the vahie 
of any quantity of goods. 

Case 1. 

To find the value of any number of articles when the price 
of one is given. 

Rule.— Multiply the given price by the number of articlen, 
the product is the value of the proposed quantity. 

Example. — Calculate the value of 36 yds. of broad cloth 
at £0 15s. 64d. 

15 64 This operation is performed by 

6 Rule ?d. in Compound MultipUca- 

4 13 3 ^^^^ 

6 



£27 19 6 Ans. 
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ExsBcmi. 



Calcvlatv the 
I. 31b. sugar at /II4. 
t. 5 lb. tobacco at 3/&f . 

3. 7 lb. cheese at /9{. 

4. 9 lb. tea at 7/4. 

5. 10 lb. beef at /7i. 
«. 14 yda. at l/2i. 

7. 16eUsat2/ll. 

8. 27 lb. at 1/1. 

9. 34galLat9/6. 

10. 56 doz. at £2 Is. 6J. 

11. 15cwt. at £2 198. 8d. 

12. 17 gall at 16/8. 
IS. 1121b. at 4/3. 

l-k 63 galL at £1 Is. 6d. 

15. 30 ctrt. at £1 12s. 8d. 

16. 336 lb. at 2/6. 

17. 19 barrels at £2 12s. 7d. 

18. 105 yds. at 9/8|. 

19. 3875 doz. at 1/lf 

2a 26424 galL at £1 8b. 6d. 



▼alue of 

Ans. 2/lOL 

Ans. 19/01. 

Ans. 5/6{. 

Ans. £3 6s. 

Ans. 6/3. 

Ans. 16/11. 

Ans. £1 1^ 

Ans. £1 9s. 3d. 

Ans. £16 3s. 

Ans. £116 4s. 

Ans. £44 15s. 

Ans. £14 3s. 4d. 

Ans. £23 16s. 

Ans. £67 14s. 6d. 

Ans. £49. 

Ans. £42. 

Ans. £49 19s. Id. 

Ans. £50 198. 4(d. 

Ans. £217 19s. 4id. 

Ans. £37654 4s. 



Case 2. 

To find the value of one, when the value of any given num. 
ber of articles is known. 

Rule. — Divide the whole price by the given number of ar. 
tides according to the rules for Compound Division, the quo- 
tient is the price of one. 

Example — Calculate the value of 1, when 54 cost £74 5s. 
j^ f 6)74 5 This operation is performed by the 

"" i 9)12 T~ 6 second contraction in Compound Divi- 
— sion. • 



Ans. £17 6 

Calculate tbe value of 

1. 6 yards cost £0 15s. 3d. 

2. 21 acres cost £31 lis. 9d. 

3. 56 lb. cost £3 78. 8d. 

' 4. 29 qrs. wheat cost £81 13s. 8d. 

5. 10 lb. tea cost £6 5s. 5d. 

6. 15^ lb. cost £1 3s. 10]d. 

7. 8 cwt. butter cost £44 16s. 

8. 100 thousand quills cost £152 IDs. 

9. 48 yds. cambric cost £5 14$. 
10. 36 sheep cost £4^ 128. 



owe, WHEir 

Ans. £0 2s. 6f}. 

Ans. £1 10s. Id. 

Ans. 1/24 

Ans. £2 16s. 4d. 

Ans. 12/61 

Ans. 1/6| 

Ans. £5 12s. 

Ans. £1 10s. 6d. 

Ans. 2/4} 

Ans. £1 58. 4d. 
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11. 85 bullocks cost £1096 ^s. 6d. 

12. 224 lb. soap cost £7. 

13. 6J stone flour cost £12' 19s. TJd. 

14. 120 miles posting cost £10 \6b. 

15. 72 firkins butter cost £163 16s. 



Ans. £12 168. 6d. 

Ans. /7l. 

Ans. 3/101. 

Ans. 1/94 

Ans. £2 58. 6d. 



Before commencing case third, the pupil should commit to 
memory the following table of aliquot Parts. 



Ofslx- 
pcnoe» 



Of a 
ihiUing. 




Of a £. 



Ofacwt. 



Of an OS. troy. 



:S 



I 
T5 



lOs. 

6/8 

5 

4 

3/4 
2/6 
2 



= i lis. = 



1 

:J 

_ I 



/8 
/« 
/♦ 
/3 
/« 



I 

1 
99 



«i»9 



2 qrs. a 

1 r* 

16 lb. «s 
14 =. 

"bfaqr. 
7 
4 



i 



J 



|3i 



-1 



lOdwts. 
6 16gr 
5 
4 

3 8 
2 12 
2 



4 



:} 



Case 3. 

• 'When the price is an aliquot part of a pdniiy, shilling or 
pound. 

- Rule. — ^Divide the number of articles by that part, the quo. 
tient is the answer in the denomination of which the price wa.s 
an aliquot part, if it is in pence or shillings reduce it to £b. 



Example. — 6781 yards at ^, 4d., and 4 shillings. 



qr 

J 



12 
20 



1st. 

6871 
1717" f 
1 



d. 

4)f 






14 3 

|£7~Sirifd. 
Ans. 



2d. 



6871 



3d. 



2,0|^29,0 4 

114 1^4d. 
Ans. 



sh. 

-4 



|i6871 



1374 46. 
Ans. 



1st. Ex. ; because \ is the Jth part of a penny, I therefore 
take the ^th part of the number of articles, and the quotient 
represents the pence which they are worth, and dividing by 12 
and 20 reduces them to £s, or £7 3s. l}d. 
' 2d. Ex. — Because 4d. it the j^d. part of a shilling, I take the 
^6. part of the number of articles, and the quotient is their price 
fn^shilliags, which divided by 20 gives £s. or £114 10s. 4<1. 

3d. Ex._Because 4 shillings is the ^th part of a £, I take 
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Oe {th part of tha maBbtr of artidfli» and tht ^lUMient ii th/t 

answer in £». or £1374 U. 

Exxaciscs. 
Calculatb the value or 



l.679yds.ati. 
S. 6987 lb. at \> 
3L8394oB.at|. 
i.2123^atl4d. 
S. 473S ^ at 3d. 
€.6210^ at 3d. 
7. 8123 yds. at 4d. 
S.1067^at6d. 
9.5654^atl/ 



Answer. 
£ B. d. 

7586 

4635 

6 10 112.6489 



14 if'ia 

7 5 6|ll. 



17 
13 5 

39 8 
77 12 
35 7 
26.13 
282 14 



H 
8 

6 

8 

6 





13.1897 
14.9879 
15. 2987 
16. 8796 
17.4345 



Amwen 

£ s. d* 

..at 1/8. 632 3 4. 

«.at2/. 463 10 a 

« at 2/6. 811 2 & 

«at3/4. 316 3 4. 

^at4/. 1975 16 a 

gal. at 5/. 746 15 a 

..at 6/8. 2932 a 

^ at 10. 2172 10 0. 



Case 4. 



When the priee is less than a shilling, and 9ot the aliquot 
part of a shilling. 

Rule. — Take an aliquot part of a shilling which is greater 
than half the given price, divide the remainder of the price 
either into aliquot parts of a shilling or of paru already taken, 
and the sum of the quotients thus arising is the answer in 
fthillings ; which reduce to £s. 

£xAM PLE. — Calculate the value of 7634 yards at 71d* 



6d. 
lid. 



Ist. Method. 

4 



ifi 



7634 at 7id. 


4d. 

3d. 

1 


i 

■ 


3817 
954 3 

477,1 3 


238 11 3 Ans. 


2.0 
£ 



2d. Method. 
7634 at 7id. 



2544 

1908 
318 



8 
6 
1 



477,1 3 



238 11 3 Ans. 



Ist Method.— The aliquot parts here, are 6d. the ^ of a shilling 
and IJd. the ^ of 6d. The 2d part or \ is taken out of the 
quotient of the given number of articles divided by the first 
part, being an Hiiquot part of the first, and not of a shilling, 
and the sum of the quotients is the answer in shillings, which 
reduce to £s. 

2d Method — The parts here are 4d. the } and 3d. the ^ of a 
shilling and ( the | of 3d. The first two being die aliquot 
parts of a shilling are both taken out of the given number of 
articles, and the last being a part of 3d. is taken out of the 
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qtiotiAil arnmng firatntbe dtvisKui hj^thM.^fmrti'tiHd jbhsi som of 
these quotients is the answer in shiUftig% >wliick redBGB to jCs* 



exekcises. 
Calculate the value of 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
18. 
18. 
14. 
15. 

IT. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
90. 
31. 
32. 
33. 
34. 
35. 
3«. 
B7. 



3689 yds. 
6421 ydft. 
4897 yds. 
7632 yyift. 
4763 yds. 
3249 yds. 
5657 yds. 
9872 yds. 
6340 yds. 
1072 yds. 
2904 yds. 
3986 yds. 
9909 yds. 
7698 yds. 
2T90 yds. 
8786 yds. 
4400 yds. 
7890 yds. 
2324 yds. 
1980 yds. 
6893 yds. 
9291 yds. 
2000 yds. 
3333 yds. 
4444 yds. 
T676 yds, 
8584 yds. 
9897 yds. 
1345 yds. 
8480 yds. 
1667 lb. 
61141b. 
7227 lb. 
6262 lb. 
7672 lb. 
42351b. 
2339 1b. 



at /I}, per jrard. 

at /2|. 

at/24. 

at/2}. 

at/BJ. 

at/34. 

.t/3J. 

at /4f. 

at/44. 

.t/4}. 

at /5. — « 

at/5i. 

at/54. 

at /5}. 

at /6^ 

at/64. ^ 

at /6f . — — 

at/7. • — . 

at/7i. 

at/74. .. 

.t/7}. 

at /8. ^-« 

at/84. 

at /84. 

at/8}. ■ 

at/9d. 

at /94. 

at/94. 

at/H. 

at /lO. 

at /104. per lb. 

at/104. 

at /lO}. 

at/11. 

at/114. 

at /1 14 . 

at /Uf 



Ans. je26 178. lljd. 
Ans. £60 St. ll|d. 

• Ans. £&1. Ob. 24d. 

An8.:.£87 98. Od. 
Ans. £64 98. llfd. 

• Ans. £47 78. 74d. 
Ans. £88. 78. 9ld. 

Aas. !£147/ 168. 4d. 

Ans. £118. 178. 6d. 

An8.£2r^4d. 

Ans. £60 lOs. Od. 

Ans. £&7 38. 104d. 

Ads. £227 Is. 74d. 

Ans. £184 88. 74d« 

Ans. £72-138. ijd. 

Ans. £237 198. Id* 

Ans. £123 158. Od. 

Ans. i:230 28. 6d. 

Ans. .£70 48. Id. 

Ans. £61 17s. 6d. 

Ans. £222 lis. 8}d. 

Ans. £809 14e. Od. 

Ans. £68 158 Od. 

Ans. £118 Os. 104d. 

Ans. £162 56. Od. 

Ans. £287 17s. Od. 

Aas. £380 168. lOd. 

Ans. £391 158. 14d. 

Ans. £54 128. 9jd. 

Ans. £353 6s. 8d. 

Ans. £71 3b. 10|d. 

Ans. £267 98. 9d. 

Ans. £323 14«. 2ld. 

Ans. £287 Os. 2d. 

Ans. £359 12s. 6d. 

Ans. £202 18s. 64d. 

An8.£114 10s. 3^. 
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€lAtE5. 

When the given jirioe is above oqe* ihilling. and lew than 
two ghiJlings, and not the aUquot part of a £. 

RuLc — Take the part, or parts with so nmdb of the price 
as exceeds a shilKng. by last case, and let the given nanib«r of 
articles' stand for shillings, the sum of these and* tho several 
quotients is the answer in ihillinga, which reduce to jEs. 

ExAMPLS — Calculate the value of S762 lb. at 1/Sf. 
\3fL\ ^ |87€2.ikrl8. Sfd.. The parts in this eximpleare Sd. the 
940 6 • i of a shiUiag. and } the ^ of 3d., 

I 2S6 H which gives the value by last case at 

•^049S7~7T" ' 3}d., and adding these quotients to 

A ' ^<*Aa \*t n v • the given number of articles consider- 
Ans. «*(? 17 74, ^ ^ shillings, gives the value of the 

whok-^^oantkyatls. 3|d. according to the rule. 

Calculate tax value or 

^l« €397 yds. at Xjl, per yard. Ans- £346 10s. Id. 

. 3. 7381 yds.' at 1/11. ^^^ '^^H 16s* U<1* 

a 4216 yds. at 1/8. .p-^ Ans. £845 18s. 8d. 

4. 3769 yds. at 1/8]. Ans. £831 18s. Sfd. 

5. 5788 ydd. at 1/3. -«^ Ans. £358. 

6. 7478 yds. at 1/31. A9«- £488 lis. 4d. 

J7. 9878 yds. at 1/41. Ans. £678 14s. 

8. 7374 yds. at 1/5J. Ans. £545 7s. 41d. 

9. 6831 yds. at 1/6. Ans. £467 6s. 6d. 

U). 1398 yds.. at 1/6}. ._ Ans. £109 4s. 4(d. 

i.1. S693 yds. at 1/71. '^^s* ^^^ ^^ ^H 

18. 6489 yds. at l/7f . — - Atis. £589 Is. 0} ' 

13. 6887 yds. at 1/81. Ans. £537 Os. 3j 

14. 7768 yds. at 1/8|. Ans. £671 188. 

15. 6976 yds. at 1/9. — Ans. £610 88. 
46. 4S46 yds. at Iy91. Ans. £380 78. 5d. 

17. 4679 yds. at 1/10. — « Ans. £488 l8s. 9d. 

18. 9896 yds. st 1/10| Ans. £987 15s. Od. 

19. 7063 yds. at 1/1 0|. Ans. £669 lOs. 34d. 

80. 6286 yds. at 1/11. Ans. £608 8s. 8d. 

81. 5575 yds. at 1/llf Ans. £540 l8.6}d. 

82. 4849 yds. at 1/1 ij. Ans. £474 15s. l^d. 

83. 6898 yds. at 1/1 1 j. i Ans. £683 48. 91d. 

84. 7998 yds. at 1/11|. Ans. £791 98. 44d. 
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Case 6. 

When the price is in shillings. 

Rule — ^Multiply by half the number of shillings, double 
the right hand figure of first product for shillings, those on the 
left are £8, and if there is an odd shilling, add ^ of the num. 
ber of articles to the former product. Or multiply the number 
of articles by the shillings, and divide by 20, as in Case Ist. 

Examples. — Calculate the value of 6274 at 6/ and at 15/. 



6274 at 6s. i/\j\s\6i74f at 15s 
3 '7 



£1882 4s. 
Ans. 



In the first example I 
multiply by S, half the num- 
ber of shillings, and double 
2, the right band figure of 



4391 16 
5>5«313 14 c o 

• £4705 lO Ans. ^"j ^^^""^ ^«' shmiigi^, 

and add the one which was 

to carry to next product, and all on the left of the 4 shillings 

are £& as in the example. 

In the 2d example multiply by 7, half the greatest even 

number of shillings, which gives the value at 14 shillings as in 

last example, I then add j*,j of the number of articles, which is 

tlie value at 1 shilling, the sum is the value at 15/. 



Exercises. 
Calculate the value of 



1. 2362 

2. 3843 
3.5458 
4.7636 

5. 6324 

6. 3724 

7. 4269 

8. 7646 

9. 6657 

10. 5873 

11. 8762 

12. 9400 



yds. at 2/ « 
yds. at 3/ s 
yds. at 4/ : 
yd9. at 5/ s 
yds. at 6/ : 
yds. at 7/ : 
yds. at 8/ s 
yds. at 9/ : 
yds. at 10/= 
yds. at 11/s 
yds.ati?/= 
yds. at 13/: 



Answer. 

£ 

236 

576 
1091 
1909 
1897 
1303 
1707 
3440 
3328 1021. 
3230 
5257 
6110 



s. 
4 
9 

U 

4 
8 

1? 

14 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



322. 
423. 



024. 



3040 yds. 
2324 yds. 
6743 vds. 
3100 yds. 
87?3 yds. 
4200 yds. 
6870 yds. 
1003 yds. 
4846 yds. 
2806 yds. 
1068 yds. 
3765 yds. 



at 14/= 
at 15/=^ 
at 16/s 
at 17/= 
at 18/= 
at 19/= 
at 2?/= 
at 24/= 
at 25/= 
at 26/ss 
at 28/s 
at 30/= 



Answer. 
£ s. 

2128 
1743 
5394 8 
2635 
7850 14 
3990 
7557 
1203 12 
6057 10 
3647 16 
1495 4 
5647 10 



Case 7. 

When the pi ice is in shillinprs and lower denominations. 

Rule. — Multiply the number of articles by the shillings, 
and take parts for the rest of the price, by Case 4th. which add 
to the first product, the sum is the answer in shillings. 
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Or, diTlde the price so. that the Ant wmfhe aa aliqjoot put 
of a £, And the rest either aliquot parts of a- £ or of a part al« 
ready taken, the sum of the quotienu is the answer in £s. 

ExjkKPLE. — Calculate the value of S643 yds* at 9/8 per yd. 
- Ist.- method. 2d. method. 3d. method. 



6d. 

/» 
2d. 



3643 , 5/ip(i43 l/8||>,|36i3 

9 4/jt 910 15 4_bycase«th. 



32787 /8 h 728 12 1457 4 

1821 6 121 8 8 803 11 8 

607 2 Ans £ 1760 15 8 £1760 15 8 

2/})3521,5 8 ' ~ 

£1760 15 8 Ang. 



Ist. Method. I here multiply hy 9 shillings and take parts 
for the 8d. by case 4th., and the quotients added to the former 
product is the answer in shillings, wbieh reduee to £s. 

2d. Method. I here divide the price into 5 shillings the ^, 
4 shillings the | of a £, and 8d. the ^ of 4 idiilJings, the siun 
of the quotients by these parts is the answer in £8. 

3d. Method. I here multiply by 4, half the greatest even 
number of shillings by case 6th., and take 1/8 the ^, of a £, 
and the product and quotient added together give the answer 
in £8. 

ezescisks. 

Calculate the talue of 

1* 7691 gals* at 2/6}.' per. gaL Ans. ^£985 ' 8s. 2id. 

2. 6768 gals, at 3/44. Ans; £1142 . 2s. Od. 

S. 8789gaJs. at 4/9|. . : Ans« £2114 17a. Ofd. 

4. 7222 gals, at 5/64. 

5. 9687 gals, at 6/10. — . 

6. 4242 gals, at 7/9f . -^ 

7. 8439 gfda. at 8/4. 

8. 3675 gals, at 8/9<. 

9. 7234 gak. at 9/6}. 

10. 1070 gals, at 9/9|. 

11. 6582 gals, at 10/10. 

12. 7998 gals, at 1 1/8. 

13. 2027 gals, at 12/94. 

14. 7491 gals, at 13/4^ 

1& 5435 gals, at 13/94* 

1 6.. 4834 gab. at 1 4/74. 

17. 90O9.gaia. at 1^10. ^ 

18. 2983 gals, at 16/8. 

19. 4235 gals, at 17/114. 



Ans. £2001 Is. 


lid. 


Ans. £3378 Is. 


2d. 


Ana. £1657 Os. 


74d. 


Ana^ £3516 58. 


Od. 


Ans. £1615 .9s. 


4{d. 


Ans. £3458 15s. 


14d. 


Alls. £624 19s. 


44d. 


Ana. £3465 5s. 


Od. 


Ans. £4665 lOs. 


Od. 


Ans. £1296 8b. 


84d. 


Ans.. £4694 Os. 


Od. 


A^8. £3747 17a. 


84d. 


AnB. £3534 178. 


3d. 


Azns. £7132 j2s. 


6d. 


Ans. £2485 16b. 


8d. 


Ans. £3802 ISs. 


64d. 
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20. 


7374 gals, at 18/6. 




Ans. £6820 19s. 


oa. 


21. 


2234 gals, at 18/1 If. 




Ans. £2119 19s. 


54d. 


22. 


3668 gals, at 19fi/6}. 




Ads. £3587 15s. 


dd. 


23. 


5407 gals, at 19/lOt. 




Ans. £5367 lis. 


5}d. 


24. 


6374 gals, at 19/1 1 1. 




Ans. £6367 7s. 


Hd. 



Case 8. 

When the price is in £a, and lower denominations. 

Rule.— Multiply the number of articles by the £&, and take 
parts for the lower denominations by the preceding rules, the 
sum of the products, and quotients, is the answer in £s. 

Or, reduce the £& and shillings into shillings ; multiply the 
number of articles by them, take parts for the pence, &c the 
sum of the products, and quotients is the answer in shillings, 
which reduce to £s. 

Example Calculate the value of 6324 lb. at £3 12s. 6d. 

£. Ist method. 8. 2d method. £. 3d method. 

|/6| j^jl 6324 X 6 = 4 of 12/ by 
I 3 Case 6th. 



10/ 
f/6 


i 


^324 
3 

18972 
3162 
790^10 


/6 4 


6324 W 
72 

12648 
k4268 
3162 


Am. 

s 


£22924 10 
Ans. 


2,0)^ 
£ 


1.5849, 
22924 10 



18972=value at £3. 
3794^8svalue at 12/. 
158 ^2=value at /6. 

A na. £22924 lOsvalue at 

" £3 12 6. 

Ist Method. I here multiply the given number of articles 
by £3, and for 12/6 I take 10/ the 4 of a £. and 2/6 the |of 
10/, the sum of the product by 3, and the quotients by 4 and \ 
ia the answer in £s. 

2d Method. I here multiply the given number of articles 
by 12, the shillings in £3 12s., and take 6d. the 4 of a shilling, 
the sum of the products, and quotient, is the answer in shillings, 
which reduce to £s. 

ad Method. 1 here multiply by the £3, and by 6 the 4 of 
12s. by Case 6th, and then take 6d. the ,', of a £, the sum of 
the products, and quotient is the answer in £s. 

exercises. 

Calculate the value of 

1. 2638 cwt. at £2 156. lOd. per cwt. Ans. £7347 13a. 4d. 
f. 3426 cwt. at £3 5s. 6)d. per do. Ans. £11230 17s. l^d. 
a 4121 cwt. at £3 16s. 8d. ^wr cwt. Ans. £15797 3s. 4d. 
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Calcui^ts thc yalvx of 

4 1804 cwt. at £4 lOi- ll^d. per cwt. Aiu. £5475 ISt. lOd. 

5. 5425 £4 13s. 4d. Ant. £95316 ISt. 4d. 

«. 64«8 £5 ITt. 6d. — Ant. £3T999 lOt. Od. 

7. 87fl £6 8t. 4d. Ant. £55959 I5t. Od. 

8. 7898 £6 18t. 6)d. Ant. £50561 9t. l^d. 

9. 9116 £7 lOt. 114d Ans. £68806 16t. 9d. 

10. 4409 £7 15s. 6{d. Ant. £34993 15t. 8ld. 

11.6997 £8 14«. 104. Ant. £55933 Us. 4id. 

18. 7439 £8 19b. Od. ■ Ant. £66579 It. Od. 

13. 4362 — £9 Os. 9id« Ant. £41398 8t. H6. 

14. 8638 £10 lOfl. Il4d Ant. £87768 8t. 4d. 

15. 6065 £11 I7s 74d. Ans. £78059 15t. 74d. 

16. 4843 £18 18t. 94d Ans. £54908 ISt. 04d. 

17. 8889 ^ £13 13t. 4d. Ant. £30463 Ot. Od. 

IS. 9873 £14 14€. 44d Ant. £145318 4€. 44d. 

Cabs 9. 

When the given price is greater or less than 80 shillings hj 
any aliquot part of a £. 

Kui«E. — Consider the quantity £8., divide it by that part ; 
add the quotient to the quantity if the price is greater, but sub' 
tract if less than a £• 

When the price is greater or less than 1/ by any aliquot 
part of 1/, we proceed as above, by considering the quantity 
shillings* and dividing the result by 80. 

Examples. — Calculate the value of 3675 yds. at 16/8, 86/81 
9d., 16d. 

1st Example. 8d Example. 

3/4!i|3675 at 16/8. 6/8 ^13675 at 86/8. 

I I 618 lOs ubt. 1 1885 add. 

£3068 10 Ans. £4900 Ans. 



3d Example. 4th Example. 

3675 at I6d. 
1885 add. 



/3|i 
8,0 



3675 at 9d. /4|^ 

918 9 subt. 



875,6 3 80 



490,0 



£137 16 3Ans.^ £«45 Ans. 

- - — • w ■™ ' ' — » ■ ■■ ■■ _ ■ ■ 



Ist. Example. — Because 16/8 is less than a £ by 3/4 or ^ of 
a £, I consider the quantity £s, ^ of which is £618 lOt. and 
this quotient subtracted from the dividend £3675 learet 
£3068 10s. the antwer. 
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3d Example. — Becnuse '86/8- is greatier than a £ by 6/8 or J 
of a ^, I add ^ of the quantity considered as £s, to itself, 
i^hich gives £4900 the answer. 

3d Example.— Because 9d. is less than a shilling by 3d or j^ 
of a shillings I subtract ^ of the quantity from itself, which 
leaves 27^6s. 3d. and divided by 20 gives £137 16& 3d. (he 
answer. 

4th Example. — Because 16d. . is greater than a shilling by 
4d. or j^ of a shilling, I add ^ of the quantity to itself, and di- 
vide the sum 4900. by 20 gives £245 the answer. . 

Exercises. 

Calculate the value of- . _ 

1. 6734 yds. at 13/4 per yard. Ans. £4489 6«. 8d. 

2. 5436 15/. Ans. £407T. 

3. 3892 16/. Ans. £3113 128. 

4. 2798 16/8. - Ans. £2331 13s. 4d. 

5. 7966 17/6. Ans. £6970 Ss. 

6. 1076 18/. Ans. £968 8«. 

7. 8500 19/. Ans. £8075. 

8. 9006' £1 Is. Ans. £9456 6s. 

9. 3424 £1 28. Ans. £3766 88. 

10. 6248 £1 3s. 4d Ana. £7289 6s. 8d. 

11. 4649 £1 4s. Ans. £5578 16s. 

12. 6243 £1 5s. Ans. £7803 158. 



13. 7246 £1 6s. 8d Ans. £9661 6s. W. 

14. 3998 £1 10s. Ans. £5997. 

15. 5243 8d. Ans. £174 15s. 4d. 

16. 2134 9d. Ans. £80 Os. 6d. 

17. 7962 lOd. Ans. £331 15s. 

18. 7549 104d. Ans. £424 12s. 74d. 

19. 9824 1/2. Ans. £330 5s. 44d. 

20. 8656 1/3. Ans. £573 Is. 4d. 

21. 1069 1/4. Ans. £71 5s. 4d. 

22. 5976 1/6. Ans. £448 4s. 

Case 10. 

When there is a fraotion in the price for which parts cannot 
be easily taken. 

Rule. — Multiply the price by the under number of the fi*ac- 
tion, adding in the upper number ; take parts with the sum, 
and divide the result, by the under number of the fraction; for 
the answer. • - • • 

1 
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SXAM91.1S; — ^CAlcokte Uw tiIm 4tf 6398 yftrds •! 1/8|. 



1/8 I 
5 

^8d. 



1/4 
/8 



i«S73 



1 



nsi 6 8 
424 17 4 

21288 
5)2761 12 8 



I lm« uraJliply^ 1/8 by 
5 tiM under nnmlMr of tbd 
Anedon, and add 4 the 
upper number, gfree 8/8, 
with whieh I take 6/8, the 



mm of the quotients by theee parte ie £2761 12e. 8d., which 
divided by 5 the under number of the fnction girei £662 6s. 
6|d.|, the answer. 



1. 3746 gals. 

2. 4573 gals. 

3. 6258 gals. 

4. 8972 gals. 
*5. 8673 gals. 

6. 5306 gals. 

7. 2045 gals. 

8. 6648 gals. 



szsmciacB. 
Calculate the value of 



at3/6f pcrgaL 
at 4/5f per gal. 
at 6/4| per gal. 
at7/8f pergaL 
at 8/3y^ per gaL 
at8/9f^ pergaL 
at 8/3f«7. per gaL 
at 10/6y7, per gal. 

• 

Case li. 



/ 



Ans.£665 18s. l}d.4.^ 
Ans. £1021 6s. 0|d.f 
Ans, £1886 12s. « 
Ans. £3460 Os. 8|d. {. ' 
Ans. £1106 13s. Sd. 
Ans. £2331 lis. 6}d.VL. 
Ans. ^8947 16s. 4y>.d- 
Ans. £3500 88. 1^.1*,. 



When there is a fraction In the-faantity.^ 

Aui.E.-^Calcalate for the whole nnmber as before, to the 
result add the same part of the price which the fraction is of 
unity, the sum is the ansvrar :-*. 

Or thus — Multiply the quantity by the under number of the 
fraction, to the product add the upper number, find the value 
of this new quantity, which divide by the under number of the 
fraction for the answer. 



£XAMi»LE — Calculate the value of 6246{ lb. at 6/3 per lb. 



5/ 



1/34 



i 



1st Method. 
6246 



I 
I 



5 



1561 10 
390 7 6 
lb . =a= 5 24 I 

£1952 2 8iAn8. 



i 



6 3 



3 
2 



1* 



.« 8i 



1 



2d Method. 
6246) 
6 



1/3 



i 



37481 



9370 5 
2342 11 



3 



6)1171« 16 3 



£1952 2 84 Ans. 



Calculat 

1. 6324 i lb. at i/74 per. 

2. 4236 } 5/3| - 

3. 5887 I 6/9 - 



74 PRACTICE. 

1st Method. I first cakmlate the valiM of 6246 lb. at 6^3, 
then the value of the ) lb, and these two yalues added together 
give the Auswer* But instead of taking parts with the frac- 
tion as in the examine, its value is often calculated more con- 
cisely, thus ; Multiply the price by the upper number of the 
fraction, and divide the product by the under number, the 
quotient is its value. 

2d Method. I here multiply the given quantity by the 

under number of the fraction, adding the upper to the product* 

. I then calculate the value of this sum as if it were the given 

quantity, and divide the result by the under number of the 

fraction for the answer. 

exercises. 

Calculate the value of 

lb. Ans. £1462 lOs. Oid. 

«• 1MC09 f I ■ o/o) -'— Ans. £1125 5s. lO^d. 

3. 5287 I 6/9 Ans. £1784 8s. 4td. 

4. 7895 f 6/6| Ans. £2590 ISs. 9d. 

5. 8682 I 7/6 Ans. £3255 19s. 8^. 

6. 9367 $ 10/8i Ans. £5005 14s. 6}d. 

7. 2435 tV '^"^ n/iOi Ans. £1446 3s. 114d. 

8. 3684 y\ 12/10 — ^ Ans. £2364 36. iSd. 

9. 4786 f, 13/6 i- Ans. £3230 16s. 7^6. 

10. 1989 j\ 14/4^ .,-^ Ans. £1427 14c lO^d. 

Case 12. 

When the quantity is in Aeveral dieaominationsy and the 
firice of the highest given. 

Rule. — ^Multiply the pdee by the highest, and take parts of 
it for the lower denominations, the sum of the products and 
quotients is the answer. 

Example.— Cakulate the value of 35 lb. 4 oz. 8 drs* at £2 
4«. 6d. per lb* 

£ 8. d. I here mnltiply the 

2 4 6 price of 1 lb. by 35 the 

6 number of lbs., and at 
fi I e~ 4 oz. is the ^ of a lb., I 

7 take i of the price of a 

77 17 6», value of 35 lb. ^' ^^^ ^Y^J^^^?' ^^ 

on 11. 4o«. ^""^ Vit '1 ^Iv* 

1 4l|-- 8drs. of4oz.,Itakeiofthe 

^JrQ~Tn~~!rrT' A 1*«^ quotient for its v»- 

£78 10 OJlAmu lue, 2nd the sum of the 

product and quotients Is the answer as in die example. 



oz. 

4 



drs 
8 



i 



i 
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XtX«et8<8. 
CALCULMtm THB TAtUX Or 

1. 31b.6oib8dwt.atie3 4€.6d.perlb. Ant. £11 7t. 10)4.^. 
S: 6 lb. 8oB. 12 dm. at £4 Tt. S^d. per lb. 

Ana. £S9 98. l^d. ^ — §. 
3. 161b. 6<».12dn.at£l I6t. 7d. per lb. 

Ans. ^690 Os. 9)4. || — f {. 
4.28lb.2os.8drt.ftt£2 9k lOd. per lib. 

Anti jSTO 3s. ] )d. {. 
& 33 cwt. 3 qrsi 7 lb. ftt £6 7s. 8d. per cwt. 

Ans. £«15 16s. b}d. 

6. 57 owt. 1 qn f llbi aC £5 4e. 8d. per ewt. 

Ans. ^999 7s. lOJd. J ^ f . 

7. 48cwt. 8qr. 141b.al £7 6s. perewt. Ans. £354 19s. 3d. 
3. 65 cwt. 1 qr. 4 lb. at 18s. 5d. per cwt. Ans. ^^60 Ss. 4|d. ^. 
9. 36 ewt. qr. 14 lb. at £1 ISs. 6d. per cwt. 

Ans £60 10s. ^d. 

10. 42 cwt 3 qr. 7 lb. at £3 6s. 8d. per cwt Ans. £149 ]4i. 2d. 

11. 19 ton 15 cwt 9 qr. at £2 6«> Sd. per ton. 

Ans £45 148. 7|d. ). 
19. 19 ton 19 cwt. 9 qr. at £16 16s. 4d. per ton. 

Ans. £919 68. 94d — 1 qr. 

13. 6 ton 18 ctrt. 9. qr. at £9 18s. 4d. per ton. 

Ans. £68 13s 5(4. 

14. 9 ton 4 cwt. 9 qr. 8 lb. at £4 3s. 9d. per ton. 

Ans. £38 128. lO^d. f. 

15. 16 acres 9 r. 10 p. at £1 19s. 4d. per acre. 

Ans. £96 15s. 6^d. 

16. 97 acres 3 r. 90 p. at £9 4s. 6d* per acre. 

Ans. £69 Os. SJd. 

17. 916 acres 1 r. 19 p. at £3 14e. lOd. per acre. 

Ans. £809 8s. 3|d. f — ? 

18. S6 qnu Of bn^ 3 pecks, at £9 ISs. 4d. per quarter. 

Ans. £151 lis. 8d. 

19. 16 qrs. 3 bu. 9 p. at £3 9s. 3d, per quarter. 

Ans. £51 3s. 2f d. ^ — |. 
90. 14 yds. 3 qr. 9 n. at £1 6tf. 7d. per yd. 

An». £19 15s. 5jd. 4. 
91« 63 yds. 1 qr. 3 n. at £0 188. 8J. per yd. Ans. £59 4s. 2a. 
99. 84 gaL 3 qt. 1 pt. at £1 4s. 9d. per gal. 

Ans. £105 Os. T^d. {. 
23i 96 gal. 9 qt. at £1 lOs. 2d. per gal. Ans. £39 19s. 54. 
94. 36 ton 2 hhd. 21 gaU at £46 I5s. 9d. per ton. 

Ans. £1711 12s. lOjd. 
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26, 4,2 ton 3 hhd. 28 gal. at ^063 Ts. 8d. per ton. 

Ans. £2716 13fl. 7|d. {. 
26. 16 miles 3 f. 18 p. at £12 16s. lOd. per mile. . 

Ans. £211 Os. l)d. ^. 



COMMERCIAL ALLOWANCES, OR 
TARE AND TRET, 

Are certain deductions made from goods which have been 
weighed in the chest, cask, bag, or whatever contains them. 

Gross Weight, is the weight of any goods together with 
that which contains them. 

D&AFT is an allowance of so much per chest, hag, &c that 
the weight may hold out when sold by retail, and when allow- 
ed is first deducted from the whole weight. 

Tare is the weight of whatever contains the goods, and is 
deducted after the draft, and first when no draft is allowed. 

Tret is an allowance sometimes given of 4 lb. per 104 or 
^^ on goods subject to waste, and is deducted after the tare* 

Cloff Is an allowance which is also sometimes given to re* 
tailers, of 2 lb. per 3 cwt. or ^ |g for the turn of the scale, and 
is deducted after the tret. 

Neat weight is what remains after making all the stipulated 
deductions. 

Rule.— 1st. When draft is allowed, subtract it from the 
gross weight. 

2d. When the whole tare is given* without fiirther allow- 
ances, take it from the gross, the remainder is the neat weight. 

3d. When the tare is at so much per box, cask, &c. without 
farther allowances, multiply the tare by the number of bozes^ 
&c. the product is the whole tare, which subtracted from the 
gross, leaves the neat weight. 

4. When the tare is at so much per cent, or per cwt., take 
of it aliquot parts of 100, or of 112, with which divide the gross 
weight, the sum of the quotients is the tare, and subtracted 
from the gross, leaves the neat weight. 

5. When both tare and tret are allowed; find the tare as he« 
fore, and subtract it from the gross leaves the tare suttle, which 
divide by 26 the quotient is the tret, and subtracted from the 
tare suttle, leaves the neat weight. 

6. When tare, tret, and doff are allowed, deduct tare and 
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tiet M before, divide tKe mnainder, w tret iuttie by 168, the 
quotient is the ciofF^ idileh eubtracted tnm the tret cotUe IcftVM 
the neat weight. 
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1. What 18 the neat weight of 36 caiks of madder weighing 
groes 63 cwt. 2 qn. 14 lb., draft 4 lb. per cask, tare on the 
'whole 3 cwt. qr. 24 lb. ? 

I groM The draft ia found bj Bukiplytng 

draft the 4 lb. by 36 the number of caske 

and dividing the product by 28 and 

.tare ^* whioh I eubtiact, and then fron 

A £S — KTT ~* ^ remainder I subtract the tare. 
Ana. 59 O 14 « neat ^^^ ^^^ ^^ ^^^ weight. 

2. What is the neat we^^t of 56 cwt. 3 qrs. groes, tare 20 
lb. per cwt., allowing also the usual tret and cklS ? 

lb. cwt. qr. Ihi I here take parts with the 

16 aa I 56 3 » gross. tare, rim 16 lb. the }th of 

4 B 4 8 12 A cwt. and 4 lb> the ^th of 

2 3 16 lb« I then take the 

10 15 . Tare. same partsof the grow that 



A 1 AA « 14 rr **!**»• *•«* is of a cwt. the 

4=^46 213-Taresuttle. ,um of the quoUents is the 

i_JLjL" ^'^^ tare, whichsubtractedfrom 

2 » ^1, 44 8 8 «s Tret suttle. the giees leaves the tare 

i g ■■ Cloff. auttle. Then as the tret 

Ans. 44 2 6 Neat weight. is g*,, I divide the tare 

suttle by 26, the quotient 
is the tret, which enbtraeted from the tare suttle, leaves the 
tret suttlew Again I divide the tret suttle by 168» the quotient 
is the doff, which subtracted from the tret futtle leaves the 
neat weight. 

EXEBCISEB. 

1. What is the neat weight of 15 bags of cotton wool, weigh- 
ing gross 64 cwt. 3 qrs. 19 lb., draft 1 lb. per bag, tare on 
the whole 2 qrs. 18 lb ? Ans. 64 cwt. 14 lb. 

2. What is the neat weight of 144 casks madder, each weigh- 

ing I cwt. 2 qr. 8 lb. gross, draft 4 lb. and tare 15 lb. per 

cask ? Ans. 201 cwt. 3 qrs. 12 lb. 

3* What is the neat weight of 42 barrels of pot-ash, each 

weighing gross 1 cwt. 3 qrs. 14 lb. ; tare 10 lb. per cent. ? 

Ans. 70 cwt. 3 qrs. 14 lb. 
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4* Wliat 18 the neat weight of 49 bhds. tobacco, each weigh- 
ing gross S cwt. 2 qn. 14 lb. ; tare 24 lb. per cwt. ? 

Ads. $16 cwt. % qr. 7 lU 

5. What is the neat weight of 35 hhds. sugar weighing g^oss 
216 cwt. 1 qr. 14 lb. ; tare Id lb. per cwt. also deducting 
the usual tret ? Ans. 178 cwt. 1 qr. 9^, lb. 

6. What is the neat weight of 67 cwt. 3 qr. 12 lb. gruss;. 
tare 25 lb. per cent., deducting also the usual tret and. 
doff ? Ans. 48 cwt. 1 qr. 24 lb. 

7. In 28 casks of prunes each 2 cwt. 1 qr. 14 lb. gross, what 
is the neat weighty deducting 14 lb. per cwt. tare, and the 
usual doff? Ans. 57 cwt* 3 qrs. 10 lb. 

8* In 16 casks of currants weighing gross 105 cwt. 3 qrs. 16 
lb. ; tare 15 lb. per cent, tret and cloff as usual, how much, 
neat ? Ans. 86 cwt. qr. 3 lb. 

9» Calculate the neat weight of 62 chests of Souchong tea, 
weighing gross 73 cwt. 3 qrs. 20 lb. ; draft 1 lb. per chest, 
and tare 21 lb. per cwt. Ans. 59 cwt. 2 qrs. 13 lb. 

10. Calculate the neat weight of 8 bags of cotion wool, eadi. 
weighing gross 2 cwt. 3 qrs. 6 lb., draft 1 lb. per bag, and 
tare 5 lb. per cent. Ans. 21 cwt. qr. 27 lb. 

11. Calculate the neat weight, and value of 5 barreb of rice, 
weighing gross 14 cwt. 26 lb., at 3|d. per lb. neat; allowing 
draft 1 lb. per barrel, tare on the whole 2 cwt. 3 qrs. 19 lb. 
and tret and doff as usual ? 

Ans. 10 cwt. 3 qrs. 2 lb., value £18 168. lOjd. 

12. What is the neat weight of 15 barrels of anchovies, each 
weighing gross 36 lb. ; tare 8 lb. per. cwt. ^ 

Ans. 4 cwt. 1 qr. 25 f lb. 

13. What is the neat weight, and value of 6 barrels indigo 
weighing gross 22 cwt. 1 qr. 16 lb. ; tare 12 lb. per cent ? 

^ Ans. 19 cwt. 2 qr. 28 lb. 

14. What is the neat weight, and value of 10 barrels molasses, 
each weighing gross 12. cwt. 1 qr. 8 lb. ; tare 14 lb. per 
cwt. ; allowing also the usual tret and cloff, at 34d. per 
lb. neat ? Ans. 103 cwt. 6 Ib^, value £168 68. 5d. 

15. What is the neat weight, and value of 23 cwt. 2 qr. 16 lb. 
gross weight of oil ; tare 12^ lb. per cent ; at 6/8 per gal- 
lon of 9 lb. neat to the gallon ? 

Ans. 20 cwt. 2 qr. 21 lb., value £85 16b. S^d. |. 

16. What is the tare on 34 cwt. 1 qr. 4 lb. at 21 lb. per cwt. ? 

Ans. 6 cwt. 1 qr. 20 lb. 

17. What is the tret on 14 cwt. 1 qr. 16 lb. ? Ans. 2 qrs. 6 lb. 

18. What is the doff on 52 cwt. 2 qrs. ? Ans. 1 qr. 7 lb. 
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SIMPLE PROPORTION, 



OR 



THE RULE OF THREE. 



Simple PbopobttoKs or the Rule of Three is the 
method of findiog a fourth proportional to three given num- 
bers. 

Rule for Statinq the Givew Terhs. 

Consider which of the given terms is of the same kind as that 
which the quesUon demands, and write it down. 

Then consider from the nature of the question whether the 
answer must be greater or less than this term. If greater, 
place the least of the remaining terms first on the left, and the 
greatest in the middle ; but if less, place the greatest on the 
left, and the least in the middle with two points (:) between 
the 1st, and 2d on the left and (::) points between the 2d and 3d. 

Reduce the two first terms to the same denominatioUf and 
the third term to the lowest denomination mentioned in it. 

*RtJLE FOR Working. 

Multiply together th^ second and third terms thus reduced^ 
and divide their product by the first term, the quotiient is the 
answer in that denomination which the third term was re- 
duced to, and if there is a remainder it is also in the same de • 
nomination as the third term, and may be .reduced to the next 
lower and then divided, and so on, till it is brought to the 
lowest' denomination. 

Proof. — Make the answer of the former stating the third 
term of the proportion, and the 1st of the former the 2d of. 
this, and the 2d the first, and the answer will be the same as 
the third term of the first proportion, when the work is right. 
Or thus. Multiply the answer by the 1st term, and if this pro- 
duct is ike same as that of the 3d term multiplied by the 2d, 
the work is right. 
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Example.— Wliat must I pay for 9 ydt. 3 qrs- of broad 
cloth, of which 7 yds. cost £9 138.' ? 

yds. yd. qr. £. s. I here see that the ques- 

As 7 : 9 3 :: 9 13 tion demands money, or 

4 4 go the price of 9 yds. and 3 

28 S9 193 qrs, I therefore write 

'39 £9 13s. the money given 

■ -^qJ in the question for the 

*" portion, with :: points 

g8)7527(26,8 before it. I then say, if 

^6 ;£13 8 9| f 7 yds. cost £9 ISs. will 

Ann- 9 yds. cost more or less, 

jT^ 168 and because 9 yds. will 

— cost more than 7 yds. 

and conseqaentlyy the 
answer must be mora 
than £9 ISs. I there* 
fore write 7 yds. the 




)^'^^ least of the two remain- 

^^ ing terms 1st on the 

24 left with : points after 

4 it, and the 9 yds. 3 qrs. 

\g^ in the middle. The 

04, numbers are then ar- 

^ nnged in proportion, 

il. -i-4B:f according to the rule as 

28 represented in the ex- 

ample. This done, I 
reduce the Ist and 2d terms to qrs. of a yard, being the low* 
est denomination mentioned in either of them, and the Sd 
tenn to shillings, being the lowest denomination mentioned in 
it. I then multiply 193 the 3d term by 39, the 2d term, and 
divide the product 7527 by 28 the first term, which gives 268 
in the quotient, and 23 of a remainder, and because the third 
term was reduced to shillings, both the quotient and remainder 
are in shillings. I therefore divide the quotient by 20, which 
gives £13 8s. ; I then multiply the remainder by 12 and divide 
the product by the former divisor, gives 9il. and 24 pence of 
a remainder, which multiplied by 4 and divided, gives ^} and 
41 of a remainder, and this divided by 4 gives f , Uierefbre the 
answer is £13 ds. 9]d. f as in the example. 
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1. If 9 lb. of sugar cost 0s. ; what nrasl I pay for 96 lb. at 
the same rate ? Ans. £1 4s. 

9. If 361b.of sugaroost j61 is.; what must I pay for 9 lb. at 
the same rate ? Ans. 6 sh. 

3. If £1 4s. buy 36 lb. of sugar ; how many lbs. will 6 shs. 
buy at the same rate ? Ans. 9 lb. 

4. If 9 lb. of sugar cost 6 sh« ; how many lbs. will £1 4s. 
purchase at the same rate ? Ans. 86 lb. 

5. What must I pay for 96 yds. of oambric, when I am diaiged 

la^ for 12 yds. ? Ans. £5 Bs. 

6. How much wiU 2 cw^. 3 qrs. of soap cost, when 14 lb. is 

8 sh. and 2d. ? Ans. £8 19s. 8d. 

7. Paid £18 3s. for 8 quarters 2 bushels of wheat ; how 
much will £660 purchase at the same rate P Ans. 300 qrs. 

8. How much silver plate may be bought for £675 16s* bd., 
when £3 lis. 3d. is paid for 7 ox. 10 dwts ? 

Ans. 118 IK 6 os. 16 dwt 3 j\ grs. 

9. If nineteen pounds four shillings buy four ounces of gold ; 
how much will one thousand pounds purchase at the same' 
rate ? Ans. 17 lb. 4 oa. 9 dwt. 16 gr. 

10. An apothecary bought six bottles of JBast India castor oil, 
each weighing 110 lb. avoirdupois gross, tare 4 lb. per 
bottle, and sold it out at 3td. per ounoe apotiiecaries weight, 
how much money did it bring him ? Ans. j£135 5s. 24d. 

11. If I pay 6 sh. 4id. for 8J lb. of cheese ; how much will 

£56 16s. purchase ? Ans. 13 cwt. 2 qr. 2{f lb. 

12. If 7 lb. of butter cost T/iOJ, what is the price of 3 cwt. 
2 qr? Ans. £22 Is. 

la What must be paid for 72 yds* of satin, 8 yds. of which 
cost £3. 88. Sd. ? Ans. Jg30 14«. 3d. 

14. How fiir will fifty pounds d^ray the expense of travelliog 

in a post chaise, at the rate of sixteen shillings and four T 
pence halfpenny for nine and a half miles ? 

Ans. 580 miles 1 f. 8|tf p. 

15. A wool stapler paid six shillings and four pence for a clovo 
of wool; what will fourteen lasts cost him at that rate ? 

Ans. £2766 8k 

16. If seven yds. two qrs. one nail of doth is manufiuAured 

from 9 J lb. of wool, how much cloth of the same kind can 
be made from four lasts eight sacks one wey of wool of the 
same quality? Ans. 16814yds. Hf n. 

17. A gentleman ordered his steward to purchase 56 loads of 
new hay at 74d. per stone of 14 lb. ; how much money will ^ 
pay this order ? Ans. £27a 
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IS. A silk meroer bought S78 Frenob ells of silk, and sold it at 
£1 12s. for three yards ; how much did it produce ? 

Ans. .6302 Ss. 

19. If 36 square feet of land cost 5}d. ; how much monej will 
purchase 12 acres 2 roods at the same rote ? 

Ans. ^330 17s. 2id. 

20. Bought a ton of port wine, old measure, for £226 16s. 
how must it be sold per imperial gallon, which is equal to 
1\ old wine gallons, in order to gain £21 6s. 6d. on the 
whole ? Ans. £1 3s. 74d.| 

21. If 7 gallons 2 pints of whisky cost £3 18s. 9d. ; what will 
a puncheon cost ? Ans. j£45 12s. 4|.d.||. 

22. What will 3^ tons of ale cost at 5/8 per 2 gals. ? 

Ans. £107 2s. 

23. How much wheat will a thousand pounds purchase at the 
rate of £1 15s. lor six busbels ? Ans. 428 qrs. 4bu. 2| p. 

24. If two pecks of potatoes cost 1/5 ; what money will pur- 
chase a chaldron ? Ans. £5 2s. 

25. If 16 men cut a trench in 40 days ; how many men can 
do the same in 8 days ? Ans. 80 men. 

, . 26. A farmer engaged 40 men to cut his crop in 18 days, but 

i^ ' y. before commencing he finds it necessary to have it all cut 

' in 8 days ; how many additional men will he require ? 

• ' i.- Ans. 50. 

_, - ' 2?. Wb»t must I pay for the use of £875 10s. for a year at 

the rate of £5 per hundred pounds ? Ans. £43 15s. 6d. 

28. Bought eight pieces of hoUand, each 24 ells Flemish, at 

5/6 per imperial yard ; how much did it cost me? 

Ans. £39 12s. 

29. How many Bnglish miles are equal to one hundred Irish 
miles, the Irish pole being seven yds. Ans. 127j>j miles. 

30. How many quarters of wheat at £1 19s. are equal in value 

to 656 bolls of potatoes at 8/8. Ans. 145 qrs. 6| bu. 

31. If six engineers can finish two steam engines In four weeks ; 

how long will two engineers require to do the same ? 

Ans. 12 weeks. 

32. How long must I lend my friend £65 to requite his kind- 
aesa for allowing me the use of £200 for 7 months ? 

Ans 21 m. 2 w. l^, d. 

33. What quantity of sugar at 7d. per lb* is equal in value to 

96 lb. of tea at 6/6 per lb. Ans. 9 cwt. 2 qrs. 5f lb. 

34. How much Stilton cheese at 1/6 per lb. must 1 give for 
four hundred weight of double Gloucester cheese at 9|d. 
per lb. ? Ans. 2 cwt. 12| lb. 

35. How many yards of carpeting 3 qrs. wide, and of crumb 
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• 

doth 5 qn. wi4« r Mp ec ti fdy, will oortr a room M Aet 
lopg and 90 feet broad f 

Am. 160 yds. of carpetfaig, 96 yds. of cnunb doth. 

36. How many yardi of paper 18 iscfaet wide will oorer a wall 
72 feet long, and 10 fset high P Aug; 160 yds. f 

37. WliatiainyooniinittionaD£1964 10k, at iCti per £100 r 

Ant. £94 f». 9d. 
96. Calculate the msoranoe on £96t9 15e.t at 4/8 per hun- 
dred pounds. Ant. £8 9i. 44d. J| 

39. Calculate the insuranoe on £1068» at 6 guineas per £100. 

£67 3e.8/^ 

40. How many yards of seige 9 quarters wide will line coats 
for 6000 soldiers, each eoat containing 9( yds. of doch 
6 qrs. wide ? Ans. t5000 yards. 

41. Fut of the wall of a garrison whiofa was huilt hj 90 men In 

8 days was broken down, and must be repaired in t days ; 7 
how many men can accomplish the work in that time ? 

Ans. ItO men. 

42. If a dress-maker require 10( yards of silk 9 qrs. 9 n. wide 
to make a dress ; how mudi print 5 qrs. wide will make 
a dress in the same style ? Ans. 5} yds. 

48. If a tailor require 4^ yards of doth 6 qrs. wide to make a 
suit of clothes ; how many yards of 9 qrs. 2 n. wide will 
make the same ? Ans. 71 yds. 

44. A merchant failed and was found to be owing in dl *6976 

158. 6d., his effects are worth only £898 16s. lOd. ; how ^_ 
mudi can he pay per £, and what diould B receive to 
whom he owes £674 18s. ? 
Ans. 98. 9}d. AVvVt P«r £., B nedres £95 9s. 7|d. it Hjf • 

45. What should I pay for pdioe taxes on a real rentd of £85, 

at the rate of £10 10s. per hundred £s. levied on 4.fiiths 
of the red rental ? Ana. £7 9s. 91d.} 

46. A bankmpt pays Us creditors 9/6 per £, and pays them in 

tXL £1864 168. 8d. ; What was fats debt P 

Ans. £149199 19s. 4d. 

47. If the quartern loaf cost lOd. when wheat is £9 16s. per 
quarter ; what should it cost when wheat is at £4 lOs* 
per quarter? Ans. 1/4^^,. 

48. bought 6 drums of rdsins, each weighing neat 6% lb. for 
£9 2s. 8d. per cwt. ; what do they come to ? 

Ans. £7 68. 94d.f 

40. Bought a pipe of wine for j699 16s. which leaked out 15 

gals. ; how must I sell the remainder per gallon to gain 

£6 lOs. 6d. on Ute whde ? Ans. 19s. Ifd. {f. 
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50. Bought a property for ^8967 168. and paid for im- 
provements £1032 4ft. ; what must it be sold for to dear 
£S per cent, on the out hud money ? Ans. £10500. 

51. Shipped for Belfast 9866 yds. flaxmel, which co9t me 1/6 
per yard, duty and freight 1^ per yard ; my agent sold it 
for 1/2 per yd., whether did I gain or lose by this traa* 
saction, and how much after paying £1} per cent, com- 
mission, and having the money remitted at £108 Irish, 
per jClOO sterling? Ans. gained £173 Ss. 9,\d. 

52. How many yds. of superfine black cloth, at £1 128* per 
yd. are equal in value to 7 chests of tea, each 76 lb. neat, 
at 6/6 per lb. ? Ans. 108 yds. 1 naiL 

53. How much butcher meat at 5/6d. per stone, is equal in va- 
lue to 50 stones of moulded candles at 11/6 per stone ? 

Ans. 104j'y stone* 

54. If 9 yards of doth cost ten guineas ; what must I pay for 

8 pieces each 36 yds. ? Ans. £336. 

55. A graader purchased at a fair, ten score of lambs at 12/ per 
head, and eight score at 14/ per head, but not liking his 
bargain he mixed the two lots, and sold them off for 13/ 
per head ;^ whether did he gain or lose by this transaction? 

Ans. gained £t. 

66. A grocer was selling one kind of sugar at 3 lb. for 1/, and 

another kind at 2 lb. for 1/, but mixing together 200 lb. of 

each, he sells it at 5 lb. for 2/ ; whether did he gain or loss 

by this transaction ? • Ans. lost 6/8d. 

57. How much water must be mixed with 50 gals, of rum at 

1 7s. per gallon ; to reduce it to 13/ per gal. ? Ans. 15y', gals. 

58. Bought a puncheon of brandy, and drew off 20 gals, which 

I sdd for j£l 8s. per gall, and replaced it with water ; 
how should 1 sdl it thus reduced to dear the same as be- 
fore ? Ans. £1 Is. 4d. 

59. I have the offer of rum for 15/ per gall, which stands three 
waters in punch, and at 21/ per galL which stands five 
waters in punch ; which is the dieapest and how much ? 

Ans. at 21/, cheapest by 1/6. 

60. If a sted-yard be 3 feet long, and have its fulcnun 1 1 inches 
from one end ; what weight suspended from the diortest 
arm will counterpoise 8} lb. suspended from the longest 
arm ? Ans. 1 cwt. 2 qr. 27^ lb. 

61. If 2 men perform a piece of work in 30 days ; how long 
will 20 men require to do it? Ans. 3 days* 

62. If a journey can be performed in 16 days of 16 hours, how 
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many days of 18 hoart would it r«qiii» to perionn it at 

the sane ntc of tntvdliag ? Am. 84d. 41i. 

6S. What length of riband 8 inches wide will oorcr a aqoan 

yard of eloth ? An*. IS yudc 

64. What mutt I pay for 150 piga of lead, each weiglung 1 
fswt. 3 qn. at £14 lOk per foiher of 104 o"^ * 

Ans.£195 aa.lO|Vt- 

65. How mneh coobineal can I buy for £131 4a. at the rate of 
£24forl51b.? Ane.ttlk 

66. Bought 18 fraili of raiehie, eadi weighing gvoM S8 Jb. tan 

4 lb. a finU, what do they oo»t at ll^ iDr t4 Ib^ neat ? 

Ant. £40 148.«d. 

67. How many yards of tbaUoon 9 fn. wide will line 40 yards 
camlet 5 qrs. wide ? Ans. 100. 

68. If ofoe compositor ein set the.types for a sheet in 8 days 
and another in 18 days, in what time can tfiey do it to* 
gether? Ans. 5} days. 

69. Two numbers are to one another as 18 to 14^ the least is 
60 ; what is the grsatest ? Ans. 77f . 

70. If 3 men can cut down a field of oats in 48 days of 11 
hours each, and if 4 women can do it in the same time : n 
how long will 4 men and 8 women require to do it P 

Ans. 86 days 8 h. 

71. I>esirous of ascertaining the height of a tree I set up my 
staff, which was 3 feet 4 inches long, and found that its «« 
shadow was just 34 times its length, and the shadow of the 
tree 81 times its length ; what was the height of the tree ? 

Ans. 77 feet I f inches. 
78. If I spend £3 10s. in 80 days ; how long will £500 serve .^ 
me? Ans. 7 yrs. 48 w. If day. 

73. What is the weight of a silver cup which cost £86 I4e. 

74d., at ll/44d. per ounce ? Ans. 3 lb. 11 oz. 

74. What must 1 pay for 4 bags of hops, weighing gross 9 

cwt. 8 lb., tare 4 lb. per bag, at 6 guineas per cwt. neat ? 

Ans. £46 lis. lO^d. 

75. *' Whereas a noUe and a mark just 15 yards did buy, . •/ 

How many ells of the same doth for £50 had 1." 

Ans. 750 ells, from FUher* 



COMPOUND PROPORTION. 

CoMPouxD Pkovobtiov is when five terms sue given to 
find a sixth* or ieven to find an eight, or nine to find a tenth, 
&c. 
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Rule.-— Ckinsider what term is the same as that which the 
question demands, and place it for the third term of the pro- 
portion ; then take other two terms both of a kind, and with 
them and the third term make a stating as directed in Simple 
Proportion ; proceed in like manner with every other pair of 
terms till they are all arranged. Then multiply the continued 
product of the second terms by the third for a dividend, and 
divide by the continued product of the first terms ; the quotient 
is the answer in the same name as the third term, and if there 
is a remainder, reduce it as directed in Simple Proportion. 

Example.— If 6 horses in 9 days plough 30 acres of land 
working 12 hours a day ; how many acres will 18 horses plough 
in 144 days, working on an average 10 hours a day ? 



Horses 6 : 18 ^ Acres ^' ^^ canceling thus. 
Days 9 : 144 V . . 30 g ' 

Hours 18: lOi * "^ * 



'1 '1^ ^Q^^Q-X^fX^^gx^xlOxSO^lgOO 

^Hy^l^i Acres. 



648 25920 
30 



648)777600(1200 Acres. 
648 

1296 
1296 



00 
In stating this question it is readily perceived that the ques- 
tion demands acres, I therefore write the SO acres for the third 
term of the proportion, then taking other two terms of a kind, 
m'z. the 6 horses and the 18 horses, I say, if 6 horses plough 
30 acres, will 18 plough more or fewer in the same time ? It 
is evident that they must plough more, I therefore place the 6 
first and the 18 in the middle; next taking 9 days and 144 days, 
I say, if 9 days plough 30 acres will 144 plough more or fewer 
at the same rate of working, and seeing that more will be done 
in 144 days, I write 9 in Uie first place, and 144 in the second 
place ; again, taking 12 hours and 10 hours, I say, if 12 hours 
plough SO acres will 10 plough more or fewer, and finding that 10 
will give fewer I write 12 in the first term and 10 in the second 
term. The terms being thus arranged in proper order, I mul- 
tiply 30 X 10 X 144 X 18 for the dividend and divide by the pro- 
duot of 12, 9, 6, the quotient is 1100 acres, being the same 
denomination as the third term. 
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Tte niatlMd hy tunttHkig often mtcr nuA bboiir, beddet ita 
Mmplieicy exdudet in a gnat nwMore the Htk of enon in tho 



Tke operation is performed thna, haring arranged the terms 
as in the former stating, I write all the nnmbers belonging to 
the dividend above a line, with the sign of mnlHpHcation b^ 
tween them ; and those belonging to the divisor below the line 
in Ifte manner. I then diviito 18 above, and 9 below the line 
by 9, writing the quotient 2 above 18, 1 next divide 144 above 
and 12 below, each by 18, writing the quotient \2 above 144 ; 
I tiien divide twelve above and 6 below by 6, and write the 
quotient 2 above 12. The nnmbers below the hne being all 
canceled, I multiply together 2, 2, 10, 90 which remain un* 
canceled above, and their prodnet is the answer, the same as 
by the other method. 

ZXERCISSt. 

1. If £100 in one year gain £4 interest, what will £760 gain 
in Si yean ? Ans. £106 8s. 

2. At £& per. cent, per annum; what principal will yield 
£195 in 3 yean? Ans. £1300. 

3. If £1300 in three years gain £1^6 interest ; what is thd 
rate per cent* per annum? Ans. £4 per cent. 

4. In what time will £4650 gain £744, at 4 per cent, per 
annum ? Ans. 4 years. 

5. At what rate of interest will £650 amount to £747 lOs. 
in three years ? Ans 6 per cent. 

6. K8 reapers cut 15 acres of wheat in 16 days ; in how v 
many dayis will 40 reapers cut 240 acres, working at the 
same rate ? Ans. 51 1. 

7. If seven reapers cut 10 acres of oats in 14 days, working 

13 hours per day ; how many acres will 78 reajMrs cut in ^ 
21 days, working 11 hours a day ? Ans. 226f acres. 

8. When hay sells for lOd. per stone, and oats for 2s. 6d. per 
bushel, 1 pay £5 for keeping 2 horses 30 days ; what will 
be the expense of keeping 8 horses for a year, when hay 
sells for 1/ per stone, and oats for 3/ per bushel ? 

Ans. £350 88. 

9. If 24 men build a wall 20 yards long, 4 yds. high, 2 yds. 
thick, in 30 days, when the days are 12 hours long; in 
kow many days will 120 men build a wall 200 yards long, 
54 yards higkc^jid 4 yards thick, working 8 hours a-day ? 

^^^ . Ans. 240 days. 

10. If 120 pioneers cut a trench 230 yards long, 8 feet deep. 
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18 feet wide at the top, and feet wide at the bottom, in 
8 days, working 10 houn a^day ; how many pioneen must 
be employed to cut a trench 786 jrards long, 18 feet deep, 
16 fetit wide at the top, and 14 feet wide at the bottom, in 

10 days, working 18 hours a*day ? Ans. 850 1|. 
11. If 300 men in ten days, cut 3000 acres of meadow, woric- 

^ ing 18 hours a*day; in how many days will 36 men out 

' 486 acres, woricing 14 hours a-day? Ans* 10| days. 

18* If a vessel 34 feet deep, fire feet long, and 4 feet wide con- 
tain 700 gallons ; what must be Uie depth of a vessel 
which is 6 feet long, and 3 feet wide, to contain 978 gals. ? 

Ans. 5 feet 5 |. in. 
IS. If 7 tailors, in three days, finish 8 suit of clothes, working 

11 houn a-day ; in how many days will 850 tailors finish 
80000 suit of dothes, working 14 hours a-day ? 

Ans. 165 days. 

14. If 64 men consume £8s. worth of bread in 14 days, when 
wheat is 8/ per bushel, how much money will be required 
to supply bread to an army of 60000 men for 880 days, 
when wheat is 63/ per quarter ? Ans. jCl47656 58. 

15. If an iron bar 5 feet long, 8} inches broad, and 1} inches 
thick, weigh 45 lb. ; how much will a bar of pure gold 
weigh, which is 8 feet long, 5 inches broad, and 3^ inches 
thi^, the specific gravity of the iron being to that of the 
gold as 7788 is to 10640 ? 

Ans. 181 lb. 6 OB. 17 dwt. 4||i gr. 

16. If 8880 paving stones, each 15 inches long and 9 wide, be 
sufficient to pave 80 yards long, and 15 yards wide of a 
street $ how msny paving stones each 18 inches long and 
14 wide, wiU pave 2^ miles of a street 18 yds. wide ? 

Ans. 271548 ^. 

17. If it require fifteen guineas to support 6 students for 3 
^/ weeks ; how much money will support 8000 students for 

84 weeks, including also £6 15s. each for class fees ? 

Ans. £55500. 

18L If 80000 owt. of ammunition must be removed from a ma- 
gazine in 9 days, and at the end of 6 days only 4500 cwt. 
is removed by 18 horses; how many additional horses 
must be employed to carry off the remainder in the 3 re- 
maining days ? Ans. 586. 

19. If £80s. worth of wine is suflicient for a 100 men when 
wine is £30 per hhd. ; what is the value of a hhd., when 
£4s. worth is sufficient for 85 men at the same rate of 
drinking? Ans. £84. 

80. A gtirrison of 8500 men had provisions when besieged for 
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60 dayiy at the xmte of t4 os. per day to each man, but a 
xeiiiforoeiiient was immediataly thimrn into it of SCO ■«■« 
with notice that they must hold oat for 90 daya; hmr 
much a day must eadi man have that the jMoriaooe may 
last that time? Ans.lS*|^0B. 

21. If jeiOO in a year gain M ; what wiD £75ci gain in 75 

days at the same rate? Ans. £7 14e. l^d. ^|. 

22. If a family of ten persons reqaiie 14/ worth of bread in a 
"^eek, when wheat sells at £4 a quarter ; how much money 
will it require to purchase bread for the inhabitants of a 
city containing 60000 inhaMtants, for a year, when wheat 
sells at £3 a quarter? Ans. i:l6925a 

23. If 200 lb. at London make 190 lb. at Hamburgh, and 38 
lb. at Hambuii^ 50 lb. at Bologna $ bow many Ibe. at 
Iiondon are equal to 100 lbs. at Bologna ? Ans. 8a Un 

24b If 100 lb. at London make 109^ lb- at Amsterdam, and 50 
lb. at Amsterdam make 58 lb. at Lyons, and 116 lb. at 
Lyons make 96 lb. ait Rochelle, and 48 lb. at KocbeUe 
make 59 lb. at Toulouse, and 118 lb. at Toulouse make 
105 lb. at Leipsic ; how many lb. at London are equal to 
1000 lb. at Leipsic ? Ans. 869 • ||{ lb. 

25. If 100 ells at London make 60 aunes at Amsterdmn, and 
100 aunes at Amsterdam make 120 aunes at Hamboi^g, 
and 60 aunes at Hamburg make I'.O aunes at Geneva, and 
60 aunes at Genera make 33 canes at Rome, and 66 
canes at R«ime make 160 varas at Aladrid, and 80 vuaa 
at Madrid make 102 brasses at Venice ; how many ells at 
London are equal to 800 brasses at Venice ? 

Ans. 1111^ eUs. 

26. If 35 ells at Vienna make 24 ells at I^yons, and 3 ells at 

Lyons make 5 dls at Antwerp, and 100 ells at Antwerp 
jnake 125 at Frankfort ; how many ells at Frankfort make 
42 ells at Vienna ? Ans. 60. 

27. If £455 amount to £576 6s. 8d. in ^ years ; what is the 

rate per cent, per annum ? Ans. £8. 

28. What length of a board 4 inches broad and 2 inches thick 
can be cut out of a cubic foot ? Ans. 18 feet. 

29. If 60 yards of carpeting ell wide, carpet a room ; how many 

French ells of Brussels carpeting 3 quarters wide will car- 
pet a room three times as large ? Ans. 200 French ells. 
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VULGAR FRACTIONS. 



A FBACTioK is a quantity, which repnesents oxie, or more 
of tho^ equal parts, into which, any integer, or Whole is' di- 
vided. 

A FEACTiOM* is expressed by writing the number of equal 
parts which it repi*esents above a line, and the number of those 
parts into which the integer is divided below the same line« 
thus, |, and is read four-fifths; and signifies four of those 
equal parts of which five make an integer, or whole. 

The upper number of a fraction is called the Numerator, 
and the under number the Denomikator, thus {, 4 is the 
Numerator, and 5 the Denominator. They are also called the 
Terms of the fraction. 

A Proper Fraction has the numerator less than the de- 
iiominator, as |. 

An Imfuofer Fraction has the numerator equal to, or 
greater than the denominator, as | or |. 

A Simple Fraction is that which, unconnected with any 
other fraction, refers immediately to its integer, as j, |. 

A Ck)MP0UND Fraction is a fraction of a fraction, as | of 
iofi 

A Complex Fraction is that which has a fraction or mix- 
ed number either in its numerator, or denominator, or in both, 

as -X , or , or -£., or _L. 

4 I 12 111 

A Mixed Number is a whole number with n fraction an- 
nexed, as 6}. 

A whole number may be reduced to a fractional fonn, by 
writing 1 for its denominator, as 8 ss f . 



REDUCTION OF VULGAR FRACTIONS. 

Reduction of Vuloar Fractions is that operation by 
which they are changed from one denomination to another, or 
fi-om one denominator to another, or from one form to another, 
M'ithout altering their value* 



ttE»0CTlOK OF VDLGAS VBAtSTlOVf. dl 

OmmmV 

To reduce ar whole munher to a fi^Mtioii having a ghfoi 
^noiiiiiiator» 

Btiis-^Multipty the ptofonA nuttber, bf l&e gitch #iiuk 
minator, the product is the munerstor of the required fraction^ 
under which write the given denominator. 

Example. — ^Rediiee 11 to a fraotion wbm9 d«mmittaMr li 
12. 

Ilxl2«« y,'. Ans. I here multiply 11 by 12, the prodttOt li 

1S8 the nmnerator, nader whieh I write 
i2» and the fraction is '^. 

CXEmCISCB. 

1. Reduce 5 to a fraction whoae denominator is 6b Ans. y. 
8. Reduce 7 to a fraction whoae denominator is 8. Ans. *| • 
S Reduce 18 to a fraction whose denominator is 1 5. An& ^* 
4b Reduce 75 to a fraction whose denominator is 100. Ana* 'iV^* 

5. Rodnee 43 to a fraction whoso denominator is 111. Ans. VrV * 

6. Reduce 19 to a fraction whose denominator is 80. Ans. y/. 

Case 8. 

To reduce a mixed number to an improper fraction. 
Rule — Multiply the whole number by the denominator of 
the fraction, adding its numerator to the product, under which 
write the fractipu's denominator. 

£xAMVLE.^Keduce-5| to an improper fraction. 

(5 X d) 4- 7 S8 V I ^^**^ multiply 5 the whole mmriMr, by S 

the denominator of the fraction, the pro^Mt 
is 40, to which I add 7, the numerator of the ffaction, the sui 
is 47, under which I write 8, the fraction's denominator^ and 
we have Y the improper fraction required. 

EXERCISES. 

1. Reduce 6} to an improper fraction. Ans. }^» 

2. Reduce 18| to an improper fraction. Ans« y. 

3. Reduce 14§ to an improper fraction. AnSk ^/. 

4. Reduce ISy^,; to an improper fraction. Ans. >yy, 

5. Reduce 16} to an improper fraction. Ans. *|*. 

6. Reduce 3/, to an improper fraction. Ans. f^. 

Case 3. 

To Reduce an improper fraction to a whole, or mixed number. 
Rule — Divide the numerator by the denominator^ the 
quotient is the whole, or mixed number. 
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Example.— Reduce yto a whole or mixed number. 
37 -^ 5 ss 7| I here divide 37 by 6, the integral quotient is 
7, and 2 over, under 2, 1 write ^e denominator 
S, and the entire quotient is 7§, the mixed number required. 

EXEKCI8E8. 

1. Reduce y to a whole, or mixed nimiber. Ans* S, 

t. Reduce */ to a whole, or mixed number. Ans. 12. 

3. Reduce V^ *^ whole, or mixed number. Anjk 9\» 

4. Reduce ^ to a whole, or mixed number. Ans. 10/y 

5. Reduce ^y^ to a whole, or mixed number. Ans. l^^g* 

6. Reduce ISJLH to a whole, or mixed number. Ans. S3||. 

667 

Case 4. 

To reduce a compound fraction to a simple fraction. 

Rule. Multiply all the numerators together, and all the 

denominators together for the numerator and denominator of 
the simple fraction. 

£zAMPLE.^Reduce | of | of 3j^ to a simple fraction. 
§ X t X J SB |§ = }, or by canceling, thus, 

— X-—X— ;- — -—as before. 
3 5 p[ 5 

I first reduce the mixed number 3^ to the improper fraction 
{. I then write the fractions with the sign of multiplication 
between them. The continued product of the niunerators is 
42, the new numerator, and the continued product of the de- 
nominators is 30, the new denominator, and || divided by 6 
gives I the fraction required. By canceling, 1 here cancel 2 
and 3 in the numerators, and 2 and 3 in the denominators, 
whidi leaves | as before. 

EXERCISES. 

1. Reduce ^ of } of | to a simple fraction. Ans. |. 

2. Reduce { of | of f to a simple fraction. Ans. ^, 
S.» Reduce | of | of 3^ to a simple fraction. Ans. |. 

4. Reduce | of y% of y^g of ^'^ of 8 to a simple fraction. Ans. |^. 

5. Reduce | of ^ of f of § of 9^ to a simple fraction. Ans. {}. 

6. Reduce | of y', of § of y^ of { { of 5| to a simple fraction 

Ans. \\ 

Case 5. 

To reduce a complex fraction to a simple one. 

Rule.*— Reduce both the numerator and denominator to a 
simple fraction, then multiply the numerator of each of these 
fractions by the denominator of the other, for the simple frac- 
tion requiMd. 

1 
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£XAM PLE*— R«duce -^ t and ^ to limple fractions. 

8 f 40 ' IfiJ " V "" 

I hen reduce 6| to the impivper frietion V» and 8 to f 

which givei the complex fraction \ . I then multiply 32 the 

immenttor of the upper flrection by 1, the denominator of the 
under fraetion give* 32, and 8 the numerator of this under frM^ 
tion by 5 the denominator of the upper fraction, gives 40 ; 
therefore f § s | the simple fraction required^ The woond 
example isperfkmied in the same manner. 

EXBECI8KS. 

Ueduoe ^ ^, ]li, and ]^, to rimple fractions. 
12 14 16 23 

Ans.H. iMIiili- 

Keduce ?L, -?l, l?*,and ill , to simple fracUons. 
64 10^ 14| 17t», 

Ans.H,tU>Hi.tU- 
Case 6. 

To reduce one fraction to another of equal value having a 
given numerator. 

Rule.— As the numerator of the given fraction, ii to the new 
numerator, so is its denominator, to the new denominator. 

£XAMPL£. — Reduce j\ to a fraction of equal value, wfaoie 
numerator is 30. 

30 

As 9 : 30 : : 14 : 46}, therefore the new fraction is ^jR* 

This operation being performed by proportion-requires no ex- 
idanation. 

EXERCISES. 

1. Reduce j% to a fraction having its numerator 45. Ans. f|. 

fill 

2. Reduce U to a fraction having its numerator 86. Ans. 

. 122|. 

3* Reduce | to a fraction having its numerator 64. Ans. ft* 

4. Reduce |§ to a fraction having its numerator 108. Ans.. HI* 

5. Reduce || to a fraction having its numerator 226. Ans. {ft* 

6 . Reduce § of | to a fraction having its numerator 8}. 

Ans. J*. 
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-Case 7. 

To reduce one fraction to another of equal value, having a 
given denominator. 

Rule.— As the denomhiator of the given fraction, is to the 
new denominator, so is its numerator, to the new numerator. 

Example.— .Reduce | to a fraction of equal value having its 
denominator 56. As 8 : 56 :: 7 : 49, therefore |{ is the new 
fraction required. 

This case is also performed by Simple Proportion, and re- 
quires no explanation here* 

EXERCISES. 

1. Reduce | to a fraction having its denominator 35. Ans. f||. 

2. Reduce j*,f to a fraction having its denominator 85. Ans.--?- 

o5 

3. Reduce l| to a fraction having its denominator 84. Ans* §}. 

4. Reduce 4 of § of | to a fraction having its denominator 90. 

Ans. ||. 

5. Reduce ^ of } of i of 3^ to a fraction having its denomina- 

tor 6. Ans. --• 

6 

6. Reduce } of | of | of | to a fraction having its denomina- 

tor 87. Ana. /,. 

Case 8. 

To reduce a fraction to its lowest terms. 

Rule.— Divide its terms by any number which divides both 
without a remainder, divide the quotients in the same manner, 
and continue this process until they are divisible only by 1, the 
fraction is then in its lowest terms. 

Example.— Reduce ^\^ to its lowest terms. 

tWV -^ *= H§ -^ ^ = H -5- 9 « I lowest terms. 
' I here divide the terms by 4» which gives ^^g, then by 6, 
gives ^|, and then by 9, the quotients of this last division are 
{ ; and as no number greater than 1, will now divide its terms, 
the fraction is in its lowest terms. 

BXEBCISES. 

1. Reduce ^||, ||ti and |f ^ to their lowest terms. 

Ans.JJ, ^Vi> si- 
«. Reduce }f }), lYA'wi ""^^l Htt ^ ^^^^ lowest terms. 

Ans. |{, ,\, y'l- 

% Reduce } ofj of j}, and ^ of { of -^ to their lowest tenns. 

Ans. j\y ,»,. 
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Case 9. 

To reduce fractions to a oommon denomtnator. 

Rule. — ^Multiply each numerator into all the denominaton 
except its own, for the new numeratori, and multiply all the 
denoDoinators together for the common denominator. 

Example— .Reduoe {, | and | to a oommon doiomiiiator. 
2x5x6s601 
3 X 3 X 6 ss 54 VsaNew numerators. 1 

3x5x6as90ss Common denomin. I 

I here multiply 8, the first numerator, by 5, and 6, the 
other denominators gives 60, then S the seocmd numerator by 
3 and 6 the other denominators gives 54, again 5 the last au^ 
merator by 6 and 3 the other denominators gives 75, there* 
fore 60, 54 and 75 are the new numerators, and the denomi- 
nators 3, 5 and 6 multiplied together give 90 the common de« 
nominator; therefore |g, ||, || is the fraction required, hav- 
ing* a common denominator. But we can divide the terms of 
an these fractions by 3, which gives {g, ^|, fg, their lowest 
oommon denominator. 

EXEACISK8. 

1 . Reduce 4) it and } to a common denominator. 

2. Reduce |, }, and { to a common denominator. 

Ans. iff. Iff, If I 

3. Reduce i, f of |, and ^ of 5 to a common denominator. 

Ans. HU, m,l» 

4. Reduce i of f » f f }? A of -^ to a common denominator. 

Ans, If |g, IHg, f gfj, iiji 

5. Reduce | of |, 3 of |, and j of ^ of 2^ to a common oeno- 

minator. Ans. |}|, /,^, |4| 

7i 

6. Reduce | of 4, | of 6, and 1% of ~ to a common denomi- 

. J^^' . ^°'- *«*' **«' H* 

7. Reduce /,, |, /,, fy, and /, to a common denominator. 

Ans. H** \lh T^f AV Nm 

Case 10. 

To reduce fractions from one denomination to another with* 
out altering their value* 
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Rule.— Convert the given fraction into a compound frac- 
tion of the denomination required, then reduce it to a simple 
fraction. 

Examples.— Reduce § of a £ to the fraction of a farthing ; 
ami { of a farthing to the fraction of a £, 

4 1st. In working this 

t ^^ 12 4 384 example I write, it down 

Ist. - of —J of — of - SB — Ans. I of Y hecau06 ^O.slul- 

^ lings make a ^, then 

^ \ \ X 1 of y because 12 pence 

2d. ^ot -: of — of -: Bs ——- Ans. make a shilling, then 

5 / 12 20 2400 ^ i,^,^^^ 4 farthipgs 

* make one pennyi I tlien 

eaacel the 5 and the 20, and reducing to a simple fraction by 
case 4, gives '-H the fisctioa required. 

In the second example 1 compare it in the eame mannflr, be- 
ginning with the farthings, thus, } of ^, because \ is the fourth 
of a penny, then, of ^^ because a penny is the twelfth .part of 
a shilling, then of ^^ because a shilling is the twentieth part of a 
£ ; then canoding the 2 and the 4 and reducing to a simple 
fraction, gives j^^^ ^® fraction required. 

sxBmciaEs. 

1. Reduce } of a £, to the fraction of a penny. Ans. "J-SU 

2. Reduce f of a farthing, to the fraction of a £. Ans. i^f «. 

3. Heduce | of a j£, to the fraction of a farthing. Ans. 111. 

4. JReduce { of a «£, to the fraction <^ a guinea. Ans. |g* 

5. Reduce } of a guinea, to the fraction of a £. Ans. f i* 

6. Reduce | of a crown, to the fraction of a guinea. Ans. y^y. 

7. Reduce | of a Ibw Tioy, to the fraction of a grain. 

Ans. **«o 

8. Reduce | of a grain, to the fraction of alb. Apoth. Ans. 7^9. 

9. Reduce 4 of a ton, to the fraction of a dram. Ans. ILL*?. 

10. Reduce f <^ a lb., tp.the fraction of a last of wooL 

11. Reduce ^ of a nail, to the fraction of a yard. Ans. ^9. 

12. Reduce ) of a foot, to the fraction of a league. Ans. s^f f^. 

13. Reduce { of a square inqh, to the fraction of an acre. 

Ans. jTii^vTif* 

14. Reduce /, of a gal., to the fraction of a chaldron. Ans. s^'y , . 

15. Reduce if of a qui^rt, to the fraction of a ton of wine. 

Ans. ss*y,. 

16. Reduce } of a hhd. ale, to the fraction of a pint. Ans. *f «. 
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Case 11. 

To reduce a quantity to a fraction of any given denomfauu 
tion. 

RuLE.^-Reduce the given quantity to iu loirest name for a 
numerator, and the proposed integer to the same name for the 
denominator of the required fraction. 

£zAiiPL£. — Reduce 2 qrs. lu Ih. to t^ie fraction of a cwt. 

i^ lb. cwt. I here reduce t qrs. 

2 16 I Tg_ 9 j^^^ 16 lb., to Ibi., which 

^ ^ 118 14 give* 72 for the nnme- 

72 4 rator, and one cwt. re. 

gg duced to lbs. gives 1 12 

TTo' for the denominator, 

the fraction is there- 
fore tVs* ^i»»ch reduced to its lowest terms, is y»j. 

EXEBCI8E8. 

1. Reduce 4/6| to the fraction of a £. Ans. ||- 

2. Reduce 5/3 to the fraction of a guinea. Ans. i. 
a Reduce 6 bz. 10 dwts. 6 grs. to the fraction of a lb. Anx. f U. 

4. Reduce { of f of 2 oz. 3 drs. 2 scr. to the fraction of a lb. 

«« Ans. A»j. 

5. Reduce 3 ^Ts. 101b. 12 oz. to the fraction of a ton. 

Ans. /^/g- 

6. Reduce 2 tods 1 stone 6 lb. to the fraction of a sack. 

Ans. 41. 

7. Reduce 2 m. 6 fur. 10 p. to 4he fraction of a league. 

Ans. g{. 
S. Reduce 3 qrs. 2 n. to the fraction of an ell Eng. Ans. /,. 
9. Reduce 2 roods 30 poles to the fraction of an acre. 

« . Ans. \i. 

10. Reduce 2 qrs. 5 bu. 2 p. to the fraction of a chaldron. 

_ , Ans. 4|. 

11. Reduce 14 gaL 2 qts. to the fraction of a hhd. of wine. 

« Ans. yVi« 

12. Reduce 1 kil. SgtX.2 qts. to the fraction of a barrel of ale 

Ans. |s. 

13. Reduce 15 d. 16 h. 40 m. to the fraction of a solar year. 

Ans. iVAWVW. 

14. Reduce 3 h. 28 min. to the fraction of a day. Ans !^ 
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817 



8. 





17 



d. 

_0 
6 



or thus 7 
20 



Case 12. 

To ralueVulgar fractions. 

RuLE^^-Divide the numerator by the denominator as in 
compound diviiion, the quotient is the value of the fraction. 

Example. — What is the value of } of a £, 

1 here divide the nume- 

^^ rator considered as £1 by 

Q the denominator, thus^ the 

eights in 7 go no times, 

multiply by 20 gives 140, 

the eights in which, go 17 

times and 4 remainder, 

and multiplied by 12 gives 

48, and divided by 8 gives 

6, therefore 17/6. is the 

value of the fraction by 

both methods. 



8)140(17 
8 



60 
56 



4 
12 



48 

48 



exercises, 
Value. 



Answer. 

1. fofaX. 12/ 

2. f of a guinea. 15/ 

3. y', of a crown. 2/11. 

4. } } of a sovereign. 18/8. 

5. I of alb. troy. 10 oz. lOdwt. 

6. f of a dr. apoth, 2 sc llf g. 

7. I of a ton. 15 cwt* 
H. y'l; of a mile. 7 f. 8 p. 
9. I of an acre. 2 r. 16 p. 



Answer. 

10. I of a yd. 1 qr. 2 n. 

1 1. I of a French elL 2 qrs. 

12. I of an English ell. 1 yd. 

13. I of a Flemish eU. 2 qn. 
1 4 t'j of a qr. of com. 3 bu. 2 p. 

15. I of a ton of wine. 1 p. 18g. 

16. \ of a hhd. of beer. 6 gal. 

17. I of a day. 16 hours. 

18. x*g of a mark Scots. Is. ster. 



ADDITION OF VULGAR FRACTIONS. 



AsoiTioy OF VULGAR FRACTIONS 18 the mcthod of col- 
lecting several given fractions into one sum* 
. KuLE.«— Reduce all the given fractions to simple fractions, 
to the same denomination, and to a common deoomisator^ 
then add the numerators, and under their sum, write the com- 
mon dcnominatOFi for the sum required. 



1, Kx AMPLE.*— Add together 4t i of |, and \, 

H4 oi \^^^\^\^^^^^^^^i^^^^. 



Ans. 
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I first reduce the caaapoimd fncdoa J of } to a ample fnc* 
tion, which in its lowest terms is ^, I then reduoe i'f ^^ to m 
common denominator, which gives tv'^i^'^A^ ' then add the 
numerators 6, 3, 2, gives It for the namerator, under which I 
write 12 the common denominator ; therefore the tnm of (^f | 

2. Example. — Add together i of ^ of a jC, | S., and | of | 
of a penny. 

1 first reduoe all the fractions to simple fractions of a penny, 
which gives y, ^^ and 4i 1 theu reduce these fractions to a 
common denominator, which gives '|°+V+|) *^^ these abid- 
ed giTe the improper fraction '}', and reduced gives 47|d.K 
3s. ll|d. Ans. Examples of this kind are generally wrought, 
by valuing the fractions and adding their vidues. 

SXEKCI8E8. 

Adb TOORTHZB. 

^* 1^39 tS» t*s' Ans. 1. 

2. |, f, f. Ans. f. 

3* i» f » l» I- Ans. 8. 

4. I, |, and f. Ans. 1/,. 

«. |, I, f , and I of |. Ans. »,Sftr 

'^' h i^ h A^^ I of I of 3. Ans. 1^,. 

®- i^f? I» Tu> and |. Ans. 24f 

9. 40f , 62|, and 35|. Ans. 138||. 

10. I £, fsh. |d. Ans. £||§ or I5/9fd. 

11. f guln. fjC and fs. Ans. 'ff^s. « £1 IS^'^s. 

12. I guin. I cr. and ^ noble. Ans. ^tVv ~ T/^^d. ^. 

13. ^ ton, and | cwt. Ans. f^/g t. ss 3 cwt. 2 qr. 20 lb. 

14. I yd., and | Eng. ell. Ans. | yd. ^ 3 qr. 2 n* 

15. I lea., and | of | miles. Ans. | m. » 1 mile. 

16. I ton § hhd. f ank. Ans. |§| t. b 3 hhd. ligal. 2 qt. 



SUBTRACTION OF VULGAR FRACTIONS. 

Subtraction of vdlgab fbactions is the method of 
finding the difference between two fractions. 

. Rule— —Reduce the fractions to. a common denominator 
as directed for addition, then take the numerator of the one 



100 MULTIPLICATION OF VUL6AU FRACTIOXS. 

from tbc numerator of the other, and under their difference 
write the common denominator. 

Example. — From | of j% take |. 
J of /^— *^|j-f =j|^— 4§g=jV^ Ans. 

In this example 1 first reduce | of j'^ to the simple fraction 
|§, I then reduce |§ and | to a common denominator, which 
gives fl^ and ||g, and H^—HS^sVir ^^^ difference of the 
given fractions. 

EXERCISES. 



1. From { take §. Ans. 4. 

2. I take |. Ans. y«,. 

3. — ^ take ^. Ans. ^^. 

4. -f^ take 1 of f . Ans. ^. 

5. I of I take ^ of |. Ans. ,^,. 

6. I of 3i take | of ^. Ans. {][. 

7. 44 take 2^. Ans. 2|. 

8. 6\ take SyVy- Ans. 2j§|. 

9. £l take j\ cr. Ans 9/8. 

10. ■ y'^ cr. take j\ guin. Ans. 0. 

11. yi lb. troy, take §f oz. Ans. 3f f §f oc. 

12. I yd. take ^jf Eng. ell. Ans. 2 qi*. 3 n. 

13. ^ leag. take y^^ mile. Ans. 1 f. 2 p. 3 yds. 2 f. 

14. — I hhd. take § of | tieroe. Ans. 14 gallons. 
1^ _ ^, qr. take 3 | bu. Ans. 3 pecks. 
16. — I bar. take f fir. Ans. 2 fir. 



31ULTIPLICATION OF VULGAR FRACTIONS. 

To multiply any number or fraction by a fraction, is to find 
such a part of it as the multiplier is of unity. 

KuLE. — Reduce all to simple fractions; then multiply all 
the numerators together for the numerator, and all the deno- 
minators together for the denominator of the product. 

Example. — j\ of 64 x f . 

T«5of64xf = §Sxf = ,V5«tVx = H- Ans. 

I first reduce y'^ of 64 to the simple fraction |^, I then muU 

tiply 26 the numerator by 3, and 30 the denominator by 7, the 

products are ny^ whidi reduced to its lowest terms gives If the 

product required* 
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BXSBCItBS. 

Requaed the peodvct of 



1- T\f X i»- 
2. H >^ i- 

aioffxiofi. 

4^ I of 6 X I of |. 

5. if X /, and iJ 

6. ji X l^T. 

7. 65^ X H* 

8. 175 X i^of^ff. 



if. 9. S5| X 15,V 
A. 10. £3f, X «A. 



1: 



11. f yd. X ,*, 

12. /. mile x 4 of }. 

13. Jlb.tPoyby,V 1 
li.4|hhdby/f. 
15. It day by ij. 

16. i X } X y^ X t*y X 



Aas. 
5ol. 

J yd. 

131 pole. 

oz. i dwu 

I7x\ gal. 

Id.l6h. 



DIVISION OF VULGAR FRACTIONS. 

D1V101OK OF Vulgar Feactioks ib the method df find- 
ing how often, or what part of a time one fraction contains an* 
other. 

Rule. — ^Reduce all to simple fractionsi then invert the di- 
visor, and proceed as in multiplication^ the result is the quo- 
tient required. 

Example.— >Divide H ^7 f ^i* 

6 

18 6^1 Xl^ U 84 12 ^ 2 ^ 
^^-^-;r0i-r = r7X — =--=:---= 2-- Ans. 
86 7 4 85 3* 85 5 5 

I here reduce f of J to the simple fraction ,*,, which being 

inverted becomes y , I then multiply 18 by 14, and 35 by 3, 

which reduced to their lowest terms gives */a 2| for the quo- 

tient. 

exebcises. 

REQUIREt) THE auOTIEKT OF 



2. } -5- J. 

3. 1 -5- 41 



tV 



5. it -^ U 

6- H H- II 
7. j\ -5. 6. 



Ans. |. 

Ads. |. 

Ans. 2^. 

Ans* gV 

Ans. ||. 

Ans. 8|{. 

Ans. ^. 

Ans. 315. 



Ans }. 

Ads. 67f . 

Ans. 2|. 

Ans. jYj. 

Ans. n/b'. 



10. 29 ^ f . 

11. iri -s- 6i. 

12. I -J. 5|. 

13. £} -S- I* AUD. A l/U. 

14. I lb. troy -&- |. Ans. ^ lb. 

15. I cwt. -^ 8tV Ans. fy cwt. 
8. 56 -£- ,V Ans. 3i5. 16, | of a ship -i- 15. Aiis. /^. 

1 7. 365 acres -f- 6{. Ans. 58 ac. 1 r. 24 p. 

1 8. What is the sum^ difference, product, and quotient of | and \ ? 

Ans. 1|| sum. ,^, di|f. f| pr. §} quot. 
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VULGAR FRACTIONS. 

Rule. — Having stated the question as directed in whole 
numbers, reduce all the terms to simple fractions, and the two 
first to the same denomination ; then invert the first term and 
proceed as in multiplication, the product is the answer. 

Example. — If | yd. cost £\l ; what will 8| En. ell cost ? 
vd. 2 

. '7 43 ..11 $ 43 11 946 ^^ n- oij . a 

I first reduce 8| En. ells to the fraction of a yard, which 
gives Y y<l*) &>id having stated as above, I represent the 4th 
term or answer, by the product of the reciprocal of the first 
term into the other two ; I then cancel the 8, and 4, and mul- 
tiplying the upper terms together, and the under terms toge- 
ther, gives the improper fraction ilf ^§=£9 Os. 2\d. j. 

EXERCISES. 

1> If I pay at the rate of £| for ^ oz. ; what will a service 
of plate cost, which weighs 64 lb. 6f oz ? Ans. £1084 128. 

8. A gentleman was left | of a ship, and having sold | of his 
share for £375, he wishes to know what part of her now 
belongs to him, what it is worth, and the value of the 
whole ship at the same rate ? 

Ans, 5*j, worth £187 10s.' Ship worth £900. 

3- A merchant holds y\ of a ship worth £3560 17s., but has 
granted security upon it to the amount of £395 13b. ; 
what part of her is still free ? Ans. {, 

4, How many yards of paper | yd. wide will paper a room 3^ 

yds. high, and 34^ yds. in circuit, deducting 16 yards for 
doors, windows, and fire place ? Ans. 189. 

5. A grocer bartered 9} cwt. sugar at 7^d. per lb., for tobacco 
at 3/3^ per lb. ; how much tobacco should he receive for 

-' his sugar ? Ans. 1 cwt. 3 q. 71b. 

6* If 25 men can perform a piece of work in 14| days ; how 

long will they take to do it, when each brings a boy to 

assist him who does ^ of a inan*s work ? Ans. 12|| days. 

7. If three-fourths of a yard of silk cost ^ of | £ ; what will 

17| yards ost at the same rate ? Ans. £3 18s. 4d. 

8. How much cloth | yd. broad will make a cloak equal to one 
in which there are 34 yds., 7 qrs. broad ? Ans. 9 yds. 3^ qr. 

9- Bought 3} pieces of silk each 24| En. ells, at 6/4 per yard ; 
what did the whole come to ? Ans. £34 2s. 3^d. i. 
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10. Paid £2^ for the canriage of S| cwt ; what must I pay for 
the carriage of 15| cwt. at that rate ? Ans. £10 4ft. 3 jd. /, 

11. If 48 masons cau build a wall in 24^ days ; how long will 
they take to build the same wall when atdated *by 5 np^ 
prentices each working | of a man's work ? Ans- 22f |f- 

12. If a farmer can engage men at 1/7 per day, and women at 
1/2 per day; which is the most profitafate, suppoting a 
woman can do | of a man's work ? 

Ans. women cheapest by y'y^,. 



COMPOUND PROPORTION IN VULGAR 

FRACTIONS. 

liuLE. — State the question as directed in whole numbers. 
Reduce the numbers in the first and second columns to the 
same denomination in pairs, and all to simple fractions, then 
invert the fractions in the first column and proceed as in muU 
ti plication, the 'product is the answer, which may be valued or 
reduced if necessary. 

Example. — If 3 men, in 6^ days, cut 16| acres of wheat ; 
how much will they.cut in 15| days, when assisted by their 
wives each working | of their husbands ? 

28 3 

71 15 Acres. Ans. 

Having stated the question, I represent the answer by the 
reciprocal of the fractions in the first column multiplied into 
all the other fractions, then by canceling and multiplying, I 
have the improper fraction \Y ='^^ti aci'^s. 

EXEBCI8E8. 

1. If £eOf, in I year, gain dCl J ; what will £3T6{ gain in 
«i years ? Ans. £28,^,. 

2. If 32 men, in 18f days of 10| hours each, cut a trench; 
in how many days of 1?|^ hours long, can 96 men perform 
the same work ? Ans. 5Jj days. 

3. If a thousand men were found sufficient to fortify a camp, 
with a ditch and rampart, in 30| days, working 9^ hours a 
^ay ; in how man days will 5640 men fortify a camp three 
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times as large as the former, working ll| hours a day, 
and the ground harder in the proportion of | to | ? 

Ans. 19,||y days. 
4* If a bar of iron 7 feet long, 3^ inches broad, and ^^ inches 
thick, weigh 40| lb ; what will a bar of steel weigh, which* 
is 6 feet long, 3^ inches broad, and 1^ inches thick, 8up« 
posing the specific gravity of the steel be to that of the 
iron as 109 to 108 ? Ans. 49,", lb. 



DECIMAL FRACTIONS. 

A Decimal Fraction is that whose value decreases from 
unity in the same ratio as the value of whole numbers decreases 
to unity ; and is always distinguished by a point on its left. 

The Notation, and Numeration of decimals is the same as 
whole numbers, which will be seen from the following scale. 

Decimal Numeratiok Scale. 

Beginning with the place of units, the first figure on the left 
is tens, the second hundreds, &c. as already explained. Again 
beginning with units^ the first figure on the right is tenth, the 
second hundredth, the third thousandth parts of unity, &c and 
may be read 2 tenths, 2 hundredths, 2 thousandths, 2 ten 
thousandths, 2 hundred thousandths. 

But it may still be read easier thus, 22223 hundred thou, 
sandth parts of unity. It is here evident that the first figure 
on the left of unity is ten times its single value, and that the 
first figure on the right of unity is the tenth part of its single 
value, and so on of all other figures equally distant from the 
place of units. 

Ciphers on the right hand of decimals do not alter their va- 
lue for *2 and '20 are both two tenths, neither do ciphers on 
the left of whole numbers alter their value thus 02* and 2* are 
both equal to two. 

But since decimals decrease in a tendfold ratio as they re* 
cede from the decimal point, it is evident that ciphers on the 
left of them must diminish their value in the same proportion 
as they increase whole numbers when placed on the right, for 
*02 is only the tenth part of *2 and 002 is only the hundredth 
part of •2« 
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Dedmab are either TssviyATE or iMTEmMiirATX* 

A Terminate Decimal is one which extends only to a 
limited Jiumber of places, as .5, .25, .875, Ac 

Intermiitate Decimals are such as would extend ad infi- 
Bttttm, and are divided into the four f<A\owing classes. 

1st. Pure Repeaters, which are distinguished by a point 

over them, thus '6. 

8d. Mixed Repeaters, which are distinguished by a point 

over the repeating figure, thus 'SST. 

3d. Pure Circulates, which are distinguished by a point 

over the first and last figures, thus -isSl. 

4th. Mixed Circulates, which are distinguished by a 

point over the first and last figures of the circle, thus *6S486. 
Circulates are Similar when they have the same num* 

ber of places, thus *642 and -OSS. 
Circulates are Coterminous when they begin and end 

at the same distance from the decimal point, thus, '5437 and 

•8i9i. 

From the explanation given of decimal notation it is evident 
that the several operations of addition, subtraction, multiplica- 
tion, and division must be performed the same way, and by the 
same rules as whole numbers. 



REDUCTION OF DECIMALS. 

Reduction of Decimals is the method of converting vuU 
gar fractions into decimals ; lower denominations, into the de» 
cimal of higher denominations ; and decimals into vulgar frac* 
ttons, or integers of lower denominations without altering their 
value. 

Case 1. 

To reduce a vulgar fraction into a decimal fraction. 

Rule.— Divide the numerator by the denominator, annex* 
ing ciphers when necessary ; the number of decimal places in 
the quotient, is always equal to the number of ciphers annexed 
to the numerator- 
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£xAMPLX8«-»Reduoe }, ^, and ,>„ to equivalent deciaial 
fractioiiB. 

i == '5 In the first example, I annex, or suppose a 

1. :^ .3 cipher annexed to the numerator which makes it 
1 .()5 10, and dividing by 2 the denominator gives 5 in 
the quotient without remainder, and because a 
cipher was annexed the quotient figure is -5 tenths. 

In the second example, I suppose a cipher annexed to the 
numerator which makes it 10, and dividing by 3 gives '3 in the 
quotient, and one of a remainder, to which if a cipher be again 
annexed, we would have the 'same quotient as before and the 
same remainder, the *3 is therefore a pure repeater, and mark- 
ed as in the example. 

In the third example, I suppose two ciphers annexed to the 
numerator because annexing one does not make it divisible by 
20, but having annexed two, it becomes 100, in which 30 is con« 
tuned 5 times without remainder, but we have annexed two 
ciphers to the numerator, we must therefore have two decimal 
places in the quotient, and this defect is supplied by prefixing a 
cipher to the quotient figure as in the example. 

EXEBCISES. 

1. Reduce ^, |, ^, ^ and } to decimal fractions. 

Ans. .35, .3, .16, .142857, .13X 
t» Reduce ^, y^, ^\f y*,, to decimal fractions. 

' Ans. .1, .1, .09, .083. 

3. Reduce |, |, }, { to decimal fractions. Ans. .6, .75, .4, .83. 

4. Reduce |, |, y*y, ^^ to decimal fractions. 

Ans. .875, .4, .54, .416. 

5. Reduce y*,, y^^^, y^, y*, to decimal fractions. 

Ans. .461538, .6438571*, .46, .5625. 

6. Reduce ,1,^, |^§, ,§„ to decimals. 

Ans. .021875, .9916, .0072916. 

Case 2. 

To reduce lower denominations, to decimals of a higher de- 
nomination.^ 

Rule. — Write the given denominations under each other 
beginning with the least ; divide each denomination beginning 
with the least by the number in it which makes one of the next 
higher denomination, writing the quotient opposite that higher 
denomination, which divide as before; proceed in the same 
manner with every denomination, the last quotient in the an- 
swer. 
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fxAMrJOX*—- Reduce 15e. 6|4. to tiie deciibal oih £. 

4j 3k In this example I write 3 qn., 8d., 

12 8.75 15e. under eadi other aooording to 

80 15. 78916 ^^ '^^f ^ ^^'^ divide the farthingi, 

nsMAJLtth A «. tuppowng ciphers annexed, by 4^ and 

. / 00409D Ans. ^rite the quotient 75 opposite to pence ; 

I then diyide the line of pence by IS, writing the quotient 

.78916 opposite shillings ; and lastly I divide the line of shiU 
lings by io, writing the quotient below, but instead of axinex* 
ing cij^rs when I come to the end of the line of shUlings, I 

annex 6 the repeating figure, this last quotient is the answer, 

and the 3 on the right is a repeater. 

EXERCISES. 

1. Reduce /6} to the decimal of a shilling. Ans. .5685. 

2. Reduce 6/6i to the decimal of a ^. Ans. .387083^ 

3. Reduce 15/7f to the decimal of a £. Ans. .7883416. 

4. Reduce 9/8^ to the decimal of a £. Ans. .484375. 

5. Reduce 4 oz. 5 dwt. 6 gr. to the decimal of a lb. troy. 

Ans. .3558083. 

6. Reduce 6 oz. 4 dr. 1 sc. 18 gr. to the decimal of a lb. 

Ans. .5478. 

7. Reduce 16 lb. 6 oz. lOdrs. to the decimal of a cwt. 

Ans. .14655418946488571. 
6. Reduce 3 qrs. 4 lb. 10 oz. 4 drs. to the decimal of a cwt. 

Ans. .7914341517857148. 
9. Reduce 5 cwt. 1 qr. 161b. 18 oz. 14 dr. to the decimal of a 

ton. Ans. .8700080986339^5714 

10. Reduce 3 qrs. 8 n. to the decimal of a yard. Ans. .875. 

11. Reduce 3 fur. 8 pol. 4 yds. 1 foot to the decimal of a mile. 

Ans. .4084681. 
18. Reduce 8 r. 30 p. 80 yds. to the decimal of an acre. 

Ans. .69168883140495867768505041. 

13. Reduce 18 gaL 3 qts. 1 pt. 3 gills to the decimal of a hhd' 

of wine. Ans. .80585^17465. 

14. Reduce 1 bar. 1 fir. 6 gal. to the decimal of a hhd. of ale. 

Ans. .94. 

15. Reduoe 6 bu. 3 p. 1 gal. to the decimal of a quarter. 

Ans. .859975b 

16. Reduce 8 w. 5d. 6b* 45 bu to the decimal of a month. 

Ans. .6886160714885. 
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17. Reduce 5h. iS'iri. 57 sec. to the decimal of a day. 

Ana. .24232638. 

18. Reduce 3(y 45" IS^" to the decimal of a degree. 

Ana. .5125694. 

19. Reduce 10 hoL 3 fir. 2 p. 3 1. to the decimal of a chalder. 

Aim. .6826171875. 

20. Reduce 1 imperial qr. to the decimal of a chalder wheat 
measure. Ans. .126186494+. 

21. Reduce 1 imperial qr. to the decimal of a chalder barley 
measure. Ans. .086498806-1-. 

Case 3. 

To reduce shillings, pence and farthings, to the decimal of a 
£ mentally. 

Rule. — Half the number of shillings is the first decimal 
place, and the farthings in the remainder increased by 1 for 
every 24 give the second and third places, but if there is only 
one figure of farthings prefix a cipher to it for the second 
place. To complete the decimal ; reduce the two last- places, 
or their excess above 25, 50, 75, &c. considered as pence, into 
farthings, and increase them by 1 for every 24 gives the 4ih 
and 5th places ; continue this process till the decimal termi- 
nate or repeat. 

Examples .Reduce 9/84 ^o ^^® decimal of a £ mentally. 

9/84 « .485416 ^ ^^^^ ^^® ^ ^^^ ^'^^ ^ ^ ^^^ ^^® ^*^ 

place, which leaves 1/84 =» 82 V*' *^^ in- 
creased by 1 for every 24 gives 85 for the 2d and 3d places, 
and 85 — 75=slOx 4:=40+ 1=41 for the 4th and 5th 
places ; and 41 — 25 s 16 x 4 s 64 -f- 2 s 66, and if the pro- 

eeas were continued 6 would repeat, therefore .485416 is the 
decimal sought. 





EXEBCISE8. 




Reditce mentally to the decimal of a £. 


1. 2/4J. 


Ans. .1177083. 


7. 16/6|. 


Ans. .828125. 


2. 3/8f . 


Ans. .1864583. 


8. 19/44. 


Ans. .96875. 


3. 4/64. 


Ans. .227083. 


9. 18/2|. 


Ans. .909'no. 


4. 5/8}. 


Ads. .2864583. 


10. 14/6. 


Ans. .725. 


5. 6/6. 


Ans. .325. 


11. 12/9. 


Ans. .6375. 


6. 13/8. 


Aim. .683. 


12. 17/9f. 


Ana. .890625. 
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Case 4. 

To value a Anite decimaL 
Rule*— Reduce the given decimal to next Inferior denomi^ 
nation, and point off as many decimal places as are in the muU 
tipUcand ; which reduce and point as before, pfoceed thus till 
the lowest name ; the numbers on the left of the paints ex- 
press the answer. 

, Example. — Value .8975 of a £. 

.8975 It is evident that the process here is the same as 

20 reducing from a greater name to a less in whole 

I7.950U numbers. In the first product we point off 4 places 

12 of decimals, because there are 4 in the multipli. 

11.400 — ^^^^ * ^^^ ^^ ciphers are of no value on the right* 

\ ^^ C"^ them off, and multiply .95 by 12^ and point 

— off two decimal places in the product ; again cut- 

*'® ting off the cipher we multiply .4 by 4, and point 

off one decimal place in the product, the answer is 17/11| .6. 

EXERCISES. 

1. Value .765 of a shilling. Ans. 9d. .18. 

2 .875 of a £. Ans. 17s. 6d. 

a .98576 of a £. Ans. 198. SJd. .3296. 

4. .75465 of a guinea. Ans. 15s. lOd. .1718. 

5- .5432 of a crown. Ans. 28. S^d. .868. 

6. .68054 of a lb. troy. Ans. 8 oz. 3 dwt. 7 gr. .9104, 

7. — .8945 of a lb. apoth. Ans. 10 oz. 5 dr. 2 scr. 12 gr, .32. 

8. .187545 of a cwt. Ans. 21 lb. 1 dr. .29024. 

9. .4375 of a last of wool. Ans. 5 sa. 3 tds. 1 cl. 

10. .74635 of a yard. Ans. 2 qrs. 3 n. .9416. 

11. _» .5265 of a mile. Ans. 4 f. 8 p. 2 yds. 1 f. 11 in. .04. 

12. .4246 of an acre. Ans. 1 r. 27 p. 28 yds. 2 f. .826. 

13. — .84235 of a hhd. of wine. Ans. 53 gaL .06805* 

14. — .6354 of a hhd. of ale. Ans. 1 k. 1 f. 7 gal. 1 qt .2464* 

15. ' .2985 of a quarter. Ans. 2 bu. 1 p. 1 gal. .104. 

16. .38495 of a chalder. Ans. 6 bo. 2 p. 2 lip. .1888.* 

IT. .3569 of a common year. Ans. 130 d. 6 h. 2 m. 39 s. .84. 

18. — .985 of a French elL Ans. 5 qr. 8 n. 1.44 inch. 

Case 5. 
To value the decimal of a X mentally. 
Rule. — Double the figure next the point for shillings, then 
th* 2d and 3d places diminished by 1 for every 25 are farthings, 
and complete the answer. 
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Example.-— Value .796 £. mentally. Ans. 15s. 11^ 

I here double 7 the first figure, which givea lis., and the 2d 

and 3d figures being 96, I take 3 from them leaves 93 qrs. 

eqtial to 1/1 Ij^, which added to lis. gives 15/11^. answer. 

EXEBCISES. 



Value Mentally. 



1. .657. 
%. .i85. 

3. .783. 

i. .57916. 

5. .9875. 

6. .9860il6. 



Ans. 
13/lJ. 

8/6. 

15/8. 

11/7. 

19/9. 

1?/6J. 



Value Mentally. 

Ans 

7/74 
0/6 

0/11 

lO/Uf 

16/64 

9/9J 



7. .38125. 

8. >085. 

9. .0i583. 

10. .5i89583. 

11. .827083. 

12. *i90625. 

Case 6. 

To value a single repetend. 
Rule.— -Reduce as if it were finite, but carry at 9 in the 
products of the repetend, and terminate the repeating figures 
of each under the right of the first prx)duct, then carry at 9 
when adding the first column ; i^ there are ciphers on the right 
of the multiplier, annex the repeating figure to the product in- 
stead of them. 

Example.— Value .2i232638 of a day. 
24232638* In multiplying by i, I have 32 for the first pro- 
duct, which divided by 9, gives 3 and 5 over, 
I write 5 and carry a Next multiplying by 2 
gives 16-5-9=1 and 7 over, I write 7 under 2, 
but this 7 must also be repeated to the right, 
bringing it under 5, the sum of the first column 
is 12-5-9 leaves 3. Before multiplying again I 
cut off all the repeating figures excepting one, 
and multiplying by 6, the first product, is 18-^9 
leaves 0, which in this case is the repeating 
figure, and must be annexed to the product for the 
cipher on the right of the multiplicand ; again rejecting dphera 
on the right, and multiplying by 60 leave* no remainder ; thare- 
fore 5 h. i8 m. 57 sec is the answer by the rule. 

EXEBCISE8. 



2i 

96930555 
48i652777 

5.81583,333 
60 

i8.95^000 
60 

57.00 



VALUE OF 

1. .916s. = 

2* .83 crown, w 
S. .9916 £. 



Ans. 
lid. 
i/2. 
19/10. 



i .9ihhd.ale.Blb.lf.6gal. 
5. .83 year. = 10 montiis. 



VALUE OF 

6. .972 yd. a 

7. .99930iday.s 
8..083t.wiiM.i 
9. •OdS league.: 

la .67i Fl. eU. : 



Ans. 

2f. II in. 

23 h. 59 m. 

21 gal. 

2 fur. 

2.023 qrt. 
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11. Vfthie .5472 lb. Ap. Ani. 6 oz. 4 dr^ 1 le. 18 gr. 

12. Valne .416 cwt. Ans. I qr. 18 lb. ia6 oz. 

13. Value .8052083 lb. troy. Ans. 9 os. 13 dwt. 6 gn 

14. Value .675 £ng. ell. Ani. 3 qr. 1.51 nail. 

Case 7. 

To value a cireulating decimaL 
KuLE^— Reduoe as if termiiiate» only adding to the 1st pro* 
dncts on the right, what would have been carried to them had 
the circle been repeated, and terminating the circulating figures 
of each product under the right of the first product, and when 
adding carry to the right hand oolumn as if the circle had been 
repeated. 

Example. — Value .8714285 of a cwu 

•8714285 ^^ ^^^ circle been repeated 71 would 

4 have stood on the right of - 5, which 

» . multiplied by 4 would have given 2 to 

3.4867142 q^.,^ ^ ^y^^ product of 5 making it 22. 

~' 9AaKfnA9 ^'^ ^® product 85 &c. is the circle, and 

^AMtM ^^ ^* ^^^ repeated 85 would have 

»7i^rod7 g^^joj ^jjj ^jjg yjgjj^ ^f g^ ^^ multiplied 

13.39^9900 by 8 gives 6 to carry to the first pro- 

^^ duct; again multiplying by 2, we have 

240 1 to carry to the 1st product, and in 

400 qr. lb. oz. the product by 2 the first figure of the 

Q.40 ^^'^ ^ ^^ ^^ eirde on the left is 7* whieh we repeat 

' under 5 on the right. In the sum of 

the products 9 repeats, we therefore cat them all off but one 

before multiplying, and work as in last case. 

EXERCISES. 

1. Value .142857 o£ a guinea. Ans. 3/ 

2. Value .296 of a moidor. - Ans. 8/ 

3. Value .28571 4 of a cwt. Ans. 1 qr. 4 lb* 

4. Value .6428571 of a cwt. Ans. 2 qr. 16 lb. 

5. Value .428571 of a ton wine. Ans. 1 hhd. 45 gal. 

6. Value .2037 of a hhd. ale. Ans. 1 fir. 2 gal. 

Case 8. 

To Reduce a finite decimal, to a vulgar fraction. 

Rule. — Write the given decimal for the numerator, and te 
1, annex as many ciphers as there are figures in the decimal 
for the denominator. 
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Example. — Ueduee .65 to a vulgar fraction. 
.65 =s j%% =s 4}. I here write 65 for numerator, and 1 with 
two ciphers annexed for denominator, because there were two 
decimal places, and reducing to the lowest terms gives ^f. 

EXERCISES. 

Answer. 

1. Reduce .5, .45, .75, .05 to vulgar fractions. 4, j^^, |, ,>^. 

2. Reduce .88, .648, .752., .955 to ditto. ||, ^5*5, ,^5, hh- 

3. Reduce .25, .125, .5125, .45125 to do. J, ^, |^, |f ^. 

4. Reduce .186, .435, .0055, .6955 todo. 5V5. uVo* nhho^ hHh 

Case 9. 

To reduce a pure repeater, or circulate to a vulgar fraction. 

Rule. — Write 9 under each repeating figure for the dono- 
minator ; then reduce to the lowest terms. 

• • • 

Examples Reduce *3 and *756 to vulgar fractions. 

.7«ifi ~ I's I «'« Ana' ^"^ ^® ^"' example, writing 9 

730 = isS — 37 Ans. ^^^gj. 3 ^^j^^^ .^ 3 ^^^ reduced ^. 

In the second example writing 9 under each figure of .756 
makes it |||» and reduced |f. 

EXEBCISE8. 

1. Reduce .4, .5, .6, .7, .8 , *9 to vulgar fractions. 

Ans. J, f, §, |, I, {, 

2. Reduce .06, .45, .63, .18 to vulgar fractions. 

Ans. ,»„ T»T, t't, t't. 

3. Reduce .162, .384615, •571428 to vulgar fractions. 

Ans. 3%, /„ f. 

4. Reduce .759, .873, .6354, .144, to vulgar fractions. 

Ans. §3!, jYy, t^Vh tVi* 

Case 10, 

To reduce a mixed repetend, or circulate, to a vulgar fraction. 

Rule. — Subtract the finite part from the whole decimal for 
the numerator ; and for the denominator write 9 for each re- 
peating figure, to which annex a ciplier for every figure in the 
finite part ; and reduce to lowest terms. 
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ExAHTLEs.— Reduce •327 and •t9S4 to Tulgmr fractions. 

•327 ^ 32 ^ 29S^ {{( « ,«• ^Jt ^ ,^* ^f^i^ 

^ -«-.. 32 the finite part of the 

«2054-^29«i2925.{|2§. ||. decimal Is subtracted 

from *327 the whole dedmal, the remainder 295 is the nume* 
rator, and its denominator is 9 for the repeating figure, and two 
ciphcra for the two finite places. 

In the second example the numerator is found as before, and 
the denominator is 99Q0» because there are two places finite^ and 
two repeating. 

sxxBcisxa. 

1. Reduce .7^, .8&, .2142857 to Vulgar Fractions. 

Ans.Jt. I,A. 
& Reduce .045, .563, .5^81 to Vulgar Fractions. 

... An»- «» A» If- 

8. Reduce .5472, .1136, .916 to Vulgar Fiactions. 

. . , Ana-UJ,^, H. 

4. Rtdnot .5025, .53, .427 to Vulgar Fractions. 

Ans. H. 1*3, lYr 

5. Reduee .0428571, .0072916, .416 to Vulgar Fractions. 

Ans. y*j, 5},, i^j. 



ADDITION OP DECIMALS 

Cask 1. 

To add terminate decimals. 

RvLX.*— Write like places directly under each other, then 
add as in integers, placing the decimal point in the sum, di- 
r<ect]y under &08e m the numbers added. Proof as in whole 
numbers, 

. ExAMVLXi--Add together 65.673, 2.05, 67a5432, .432, 76, 
4a62. 

65.673 Observing Uie order in which this ex- 

2.05 ample is written down, it will be seen 

678.5432 that like places stand directly under each 

.432 other, both on the right and left of the 

76. points, that is, tens under ten», tenths 

43.62 . under tenths, &c. 

857^1b2 
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EXEBCI8E8. 



1. Add together -764, .972, .0372, .0623. Ans. 1.8355. 

2. Add together 61.204, .62, 764, 672.07912. 

Ans. 1497.90312. 

a Add together 18.18, .7324, 6769, 4.945, .3361. 

Ans. 679a 1935. 

4. Add together .6703, 682, .421, 3.3016, .874. 

Ans. 687.2669. 

5. Add together 94.0065, 3.7, 83.695, 4375. Ans. 4556.4015. 

6. Reduce and add 13i, 123J, 68J, 12|, 9|, 731,71,, 55^»5, 
99t»5, lajfj, 7|. Ans. 1255.8225. 

7. Ueduce and add § of }, i of |, f of |, \ of 25|. Ans. 6.08. 

Case. 2. 
To add repeating decimals. 

Rule. Extend the repeating figure in each number one 

place to the right of the longest finite part, and carry at 9 in 
the^first column. 

Example ^Add together 6.73, 15.854, .76895, 98.6. 

6.73333 ^^ *^*® example the longest finite part is .7689, 

* • and the repeating figures are all extended one place 

15.85444 £^,|^jjey ^ ^jj^ ^ight th»n it, and out of the column 

,76895 tij^a formed we always carry at 9. 

98.66666 

122.02340 

EXEHCTSES. 

1. Add together 674.2, 76.3, 45.685, .75486. Ans. 796.99597 

2. Add 4.9876, 54.72, .79681, 17.68. Ans. 78.195558. 

3. Add 12.26, 7.623, 54.687, .0069i Ans. 74.58472. 

4. Add ■ 56.6, 2.593, .7273i, .06, .21373. Ans. 60.26771. 

5. Reduce and add 59i, 16^, 18^',, 24§, 6, J^. Ans. 124.27916. 

6. Reduce and add £2 Os. Ojd., £3 Os. 7d., £7 38. 4d., £5 

68. 8d., £12 138. 4d., £14 148.3id., £10 158. 6}d., £1 

198. 11 fd. Ans. £57.6864583. 

7. Reduce and add £3 Os. 5id., £6 4s. 7d., £8 78, 7f d., £10 

9s. 4d., £5 138. 4d., £6 17s. 5d., £3 188. 8d., £1 198. lid. 

Ans. £46.56. 
Cass 3. 

To i^dd circulating decimals. 
RuLE.*»£xtend repeaters and circulates as far to the right 
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of the longett flmte part, «• tk«re are unite in Uie letet eom. 
mon multiple of the number of figures in the tevenl circlet { 
and iu adding* carry to the right hand column the tent from 
the Ist column on the right of the longest finite part ; then 
proceed as in case Ist. 

Example.— Add together 6.7543, 8.45, 12.7654, 7.8536. 

A 7AJ.9Q4MQ4 ^^ ****■ example I first find the least com- 
o.tf o4KK»^ men multiple of 2, 3, « the number of places 
S.454545454 in the several circles, which is 6 ; I then ex- 
12.765465465 tend both repeaters and drculates 6 places to 
7.853636363 ^8^^ ^ ^^ hmgctt IHiite part, which is here 4 

— ! r in the upper line, they are thus made both 

35.837980616 coterminous and similar j I then add the co- 
lumn on the right of the longest finite part ; and find there is 
1 to carry, which I add to the right hand column, and then 
proceed as in case 1st. 

EXCBCI8B8. 

1. Add together .6825, .21372, .13245, .26346. 

Ans. 1.2921701883. 

2. Add together .46321, .81532, .154926, .7532, .67545. 

Ans. 2.86215023281607440. 

3. Add together .43653, .823, .543, .6871, .236, .41231. 

Ans. 3.139349506679585247697661. 

4. Reduce and add together J^, j\, J, f , J, ,»„ j. 

Ans. 4.520607215« 

5. Add together .4132, .54236, .6231452. 

Ans. 1. 5787430092010860Q614127912273118012397- 

8339182919950970503700318220892148. 



SUBTRACTION OF DECIMA LS. 

Case t. 

To subtract teiminate decimals. 
RuLE.^Write the numbers with like places under each 
other, and subtract as in whole numbers, then ]M>int the re- 
mainder as in addition. Proof as in whole numbers. 

1 
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ExAMrLK— Subtract 6.3754 from 6.2314t. 
S^fSliS I here write the given numberB, units under unltSt 
0.8T5i tenths under tenths, &e. it -will be obvious that then 
XS5602 ^ ^^ figure under the right hand place of the upper 
numlier, we therefore write 2 or say i) from i be* 
cause we might have written a cipher under it without altering 
the value of the decimal, as has been already explained. The 
remaining pait of the operation is the same as in whole num- 
bers, without regarding the point till we place it in the re- 
mainder. 

EXERCI8E1. 

1. From 97.634 take 71.896. Ans. 85.75a 

2. From .68321 take .686215. Ans. .096995. 

3. From .8 take .674321. Ans. .125679. 

4. From 6^ take | of } decimally. Ans. 6.625. 

5. From £6 28. 6d. take £3 158. 6d. decimally. Ans. j£2.3& 

6. What is the difference between .4 and .3682 ? Ans. .0318. 
7* What is the difference between .3742 and .8 ? Ans. .4258. 
8. Subtract .09 Anom 90. Ans. 89.91. 
0. Subtract .006 from .401. Ans. .395. 

10. Subtract ^.1235 from £U Ant. £.8765. 

Case 2. 

To subtract repeaters. 

Role.— Extend them one place farther to the right than 
the longest finite part, and whenever the repeater of the mi- 
niiend is less than that of xhe subtrahend take one from it be- 
fore you borrow. 

Example from .6242 take .473. 

In this example .621 is the longest finite part, the 
repeaters are therefore extended one place to the right 

of it ; and because 2 the repeater in the minuend is 

less than 3 the repeater in the subtrahend, one must 

be taken from the 2 before borrowing, then 3 from 11 leaves 8, 
also a repeater> after which proceed as in whole numbers. 

EXEaCISES. 

1. Subtract .365 from .8736. Ans. .5081. 

2. Subtract .6792 from .894 Ans. 2152. 

3. Subtract .876 from .9453. Ans, .0686. 
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4. Subtract '4563 from .4i6. Ans. .0036. 

5. Subtract £7 6*. 8d. from £9 Ss. 4d. dedmally. Ana. £1.83. 

Case 3. 

To subtract circulating decimals. 

RxTLC— Make circulates similar and coterminous as in Ad- 
dition ; and if the first figure in the subtrahend on the right 
of the longest finite part be greater than the one above it, take 
one from the right hand figure of the minuend before sub- 
tracting, then proceed as in whole numbers. 

Example ^Subtract .67265 from .85632. 

.856333232 I ^^^^ extend each of the circulates sis 

.672652652 P^&ces to the right of the longest finite part, 

, r- because 6 is the least common multiple of 2 

.183670579 and 3 the number of places in the two cir- 
cles. And because 6 the first figure in the subtrahend on the 
right of the longest finite part is greater than the figure above 
it, I take one away from the right hand figure of the minuend 
before subtracting, and then proceed as in whole numbers. 

EXERCISES. 

1. From .6349 take .3469. Ans. .28800254. 

2. From .53214 take 24361. Ans. .38852778070599. 

3. From .3456 take .186329784. Ans. .1502702156. 

4. From .976543a take .521687. 

Ans. .45485663751326982216716. 

5. From 4cwt. 2 qr. 24 lb. take 2/, cwt. Ans. 2.5779220 cwt. 



MULTIPLICATION OF DECIMALS. 

Case 1. 

When both factors are terminate. 

. HuLE.-— Write the factors and multiply as in whole num- 
bers, then point off as many decimals in the product as there 
are in both factors ; but when there are not so may figures in 
the product, prefix ciphers to supply the defidenoy. 



lis 
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ExAiirLEfl.— -Multiply 4.634 by a248, and .057 by .05. 



1st. 
4.634 

a248 

37072 
111216 
13902 



2d. 

.057 

.05 

.00285 



In the first example, there are 
three decimal places in each fac- 

. tor, I therefore point off six de. 

15.051232 cimal places in the product* 

lu the second example there are five decimal places in the 
factors, and only three figures in the product, I therefore pre- 
fix two ciphers to the product, and place the decimal point on 
the left of them. 



EXCACI8E8. 



1. -645 X 

2. -063 X 

3. -2136 X 

4. 4-721 ^ 

5. 134*12 X 

6. -0673 X 

7. -31426 X 
S. 84-124 X 
9. -398765 x 

la -4621 X 



REQUIBEO THE 

•65. 
•432. 

•023. 

6-42. 

12-6, 

147. 

•513. 

•0051. 

10,100. 

1000, 100000. 



PHODUCT OF 

. Ans. *41925. 

Ans. •027216. 

Ans. *0049128. 

Aus. 30^30882. 

Ans. 1689^912. 

Ans. 9-8931. 

Ans. -16121538. 

Ans. •1740324. 

Ans. 3.98765, and 39.8765. 

Ans. 462.1, and 462ia 



Case 2. 

When the mnltiplieand is a repeater, or circulate. 

Rule.— For a repeater, carry at 9 on the right in each pro. 
duct, and add as directed for repeaters ; for a circulate, to the 
right hand figure of each product, add what is to carry from the 
left of the circle, then nud^e the circles similar, and add as di- 
rected in addition. 

Examples.— Multiply •643 by 542, and •Sie by -763. 

2d. In the first example, I take the nines 

346 out of the several products of 3 on the 

•763 right of the multiplicand, and because 
three in the second prod-act, and 6 in 
the 3d product are also repeaters, I ex- 
tend them und«- 6, the right hand figura 
of the first product, and when adding 
the right hand oohnnn I carry at 9. 



1st. 

•643 
•542 

1286 

25733 

321666 



1039 

20787 

242525 



•348686 -964352 



MULTIPLICATIOK OF DECIHAU. 1 19 

In the second example, mnltiplyiiig 4 on the left of the cirde 
by 3 gives 1 to carry to the first product on the right ; and mal« 
tqilyuig by 6 gives 2 to carry to the first product on the right by 
6 ; again multiplying by 7 we have three to carry to the first 
product on the right, because 4x7 b28. and if we had gone 
hack another figure in the circle, we would have had 4 to carry 
to 28 making it 32. I then extend the drolfs till they an simi- 
lar, which is already explained in adilition, I then add carrying 
one fram the left to the right of the cirde. 

ZXBRCXSBf. 
EBQUIRED TKX PRODUCT Or 

1. .654 X .Stfi. Ans. .f 1S348. 

2. 7 si X .835. Ans. 6.11405. 

3. 7.43 X .862. Ans. .6408^. 

4. .6346 X. 928. Ant. .5889407. 

5. .48437 X .5734. Ans. .277742596. 

6. 374.68 X .0072. Ans. 2.697745. 

7. .7632 X 5700. Ans. 4350.600. 
6. .467895 X 4.632. Ans. 2.167293297. 
9. 736371 X 81.43. Ans. 5996.272b7f. 

la .4263 X 4.768. Ans. 2.0327573. 

Case 3. 

To multiply when both factors repeat or circulate. 
Rui.E.-*Reduce the multiplier to a vulgar fraction, then 
multiply the other factor by the numerator, and divide the pro- 
duct by the denominator. 

ExAMPLB.-^Mnltiply 2.674 by .384. 

2,074 In tibis example the nraltapUer 

Sii — 3 s: 321 *■ reduced to a vulgar fraction, 

"^otI ^^ which 321 18 the numerator, 

^Sll ■ '^^ ^^ *^® denominator, we 

an9^9i! ^'^^ multiply by the numera- 

?^^^:, tor as in hist case, and divide 

990)858.593(.86726 Ac., by the denominator, the quo- 

7920 tient may be carried out by 

6659 using the circulating figures in 

5940 the dividend till it repeat, or 

7193 drcolate^ 

&c. 
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EXERCISES. 

1. Multiply 3.4i6 by .243. Ans. .831265993. 

2. Multiply 8.217 by .387. Ans. 3.187501683. 

3. Multiply .0534 by 3.652. Ans. .0195170288746+. 

4. Multiply .87543 by 16.4625*1. Ans. 14.41190-f . 

5. Multiply 257.634i by .67482. Ans. 17a8584049+. 

6. Multiply 37.246 by .89236. Ans. 33.237779+. 

7. Multiply .42315 by 5.76394. ^ Ans. 2.43903727+. 

8. Multiply .457623 by 7.234365i Ans. 3.310616+. 

9. Multiply £3.4235 by 12.843721, and value the product. 

Ans. £43 198. 4|d. 95+, 

10. Multiply 32.3256 cwt. by .006534, and value product. 

Ans. 23 lb. 10 oz, 8 dr. .293+. 

11. Multiply 6.724 by 64.3. Ans. 432.60592. 

12. Multiply 5.76 guineas by .463, and value the product. 

Ans. £2 16s. l^d. .1786*. 

CONTlfACTION. 

To multiply so as to retain any proposed number of decimals 
in the product. 

B II I.E.— -Invert the multiplier, and write its units place un- 
der that decimal place in the multiplicand which you wish the 
last in the product ; then multiply, rejecting always the figures 
of the multiplicand on the right of the figure you are multi- 
plying by, only carrying from their product thus, 1 at 5, 2 at 
15, 3 at 25, 4 at 35, &c. writing the several products directly 
under each other on the right, then add as integers. 

Example.— Multiply 42.36532 by 32.84325 retaining 4 

decimal places in the product. 

42.36532 Because it is required here to retain 4 decimal 

52348.23 places in. the product, 2 the units place of the 

12709596 multiplier is written directly under 3 the fourth 

847306 decimiil place in the multiplicand, the whole 

338923 numbers of the multiplier are then written on the 

16946 i^ght of units place, and tlie decimal part on the 

1271 ^^^^ ^^ ^^ ^^ ^^ ^^® example. As the right hand 

g5 figures of the multiphcand and multiplier are di- 

2x rectly under each other, we multiply by the first 

isai 4148 figure in the common way, then by the second 

* figure, beginning with the 3 immediately above 

it, and writing the product 6 under the right hand figure of 
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the last line of product^ vgain mu l ti|4 y i0 g bj th» 34 Bgan 
and beginning with the one immediately abore it the prodnct 
18 40, but multiplying the two figures on the right a ccowi in g 
to the rule we have tx88sl6, which gires t to carry* and 
3x9+«s:86 gives S to carry which added to 40 makes 43, we 
therefore mrite S under tibe right hand figure of the other pn^ 
ducts ; proceed in the same manner with every other figure in 
the multiplier, then add the pr odu c ts, and point off as many 
decimals as the question requires. 

SXEKCISKS. 

1. Mult. 63.T261 by ^MtS retahiing four decimal places in 

the product. Ans. 404^1705, 

2. Mult. 5.7943S by .648942 retalnhig £▼« decimal pboes In 

the product. Ans. 3.72714. 

3. Mult. 671.0342 by .0436 retaining six decimal places in the 

product. Ans. 29.233252. 

4. Mult. 27.6342823 by 52.76298 retaining three decimal phwes 

in the product. Ans. 1458.068. 

5. Mult. .73241 by .47659869 retaining seven decimal phuses 

in the product. Ans. .3490657. 

6. Multiply 56.34587 by 37.8498 reuining two decimal places 

in the product. Ans. 2098.88. 

7. Multiply .83962 by ^4689 retaining foo^ decimal places in 

the product. Ans. 7.1108b 

8. Multiply 687.314 by 63.2405 rotauiing five decimal places 

in the product. Ans. 43466.08102. 



DIVISION OF DECIMALS. 

Cass 1. 

When the divisor is terminate. 

HuLC— Divide as in whole numbers, and when all the fi- 
gures in the dividend are taken down, if there is a remainder, 
annex dphen when the dividend is terminate, but the repeat* 
Ing or circulating figures when interminate, and divide till the 
quotient terminate, repeat, or circulate, or till it is snifidently 
extended ; the decimal places in the quotient aie always equal 
to the excess of the decimal places in the dividend above those 
in the divisor, and when there are not so many figures in the 
quotient) prefix ciphers to supply the defideacy. 
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Example — Divide 5.453 by 4.3251. 

4.3351 \5.4533/1.2608 ^^ t^s example 5.453 is not divisi' 

ble by 4.3251, therefoie 3 is repeated, 
and then the divisor is contained once 
in it, to the remainder the repeating 
figure is again annexed before divid- 
ing, and so on. If the dividend had 
been terminate, ciphers would have 
been annexed instead of the repeating 
'figure at the several steps. To ascer- 
tain the number of decimal plaoes in 
the quotient* count the decimal places in the given dividend, to 
which add the number of figures annexed during the process 
the sum of which in this example is 8, and there are 4 decimal 
places in the divisor, therefore 6 liir-il the number of decimal 
places in the quotient* The operation here might still have 
been carried further by annexing the repeating figure, and di- 
viding which, would have given more' decimals in the quotient* 

EXERCISES. 

1. Divide 689.348 by 46.23. 



) 43251 V 

112823 
86502 

263213 
259506 

370733 
346008 

24725 



2. Divide 7984.32 by 9.324* 

3. Divide 462.65 by 82.64. 

4. Divide 1.7455174 by .324. 

5. Divide .243267 by 76.254. 

6. Divide 208*90625 by 18.75. 

7. Divide 652.6356 by .4624. 

8. Divide 12.75 by 8.634. 

9. Divide 20.358 by 82.9765. 

10. Divide .04253 by 6.3241. 

11. Divide .63782 by .4623. 
12* Divide 26.56 by 9214. 

la Divide .635 by 693. 

14. Divide .78 by 6.82. 

15. Divide .7 by .235. 



Ans. 14.911269-I-. 
Ans. 856.319176+. 

Ans. 5.5983785+. 

Ans* 5.38739+. 

Ans. .003190219+. 

Ans. 11.1416+. 

Alls. 1411.40929+. 

Ans. 1.477597+. 

Ans. .24535089+. 

Ans. .00672559+. 

Ans. 1.379675+. 
Ans. .00288257+. 

Ans. .000917223+. 

Ans. .1155247+. 

Ans. S.309692+- 



16. Divide 846.2 by 1000, aoid bylOOOa Ass. .8462 and .084«2. 

Case 2. 
When the divisor repeats, or circulates. 

Auuk— •Hednce the divisor to a vnl^sr fieaetiMi, then mul- 
tiply the dividend by the denominator, aadridivide the product 

by uie numerator, the quotient Is the answer. 
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Example — Divide 6.4S&. bv .467. 



■i67-4=|f| 6.4I3 

990 



57809 
57809 

463)6358.9(13.7 
463 

1728 
1889 



3399 
8841 

158, &c 



In thit •zample the divi- 
sor is reduced to a vulgar 
fraction, and the dividend is 
multiplied by its denomina- 
tor, and the product divided 
by the numerator. The quo- 
tient may be carried out any 
length by annexing the re- 
peating 9 to the remainden 
and dividing* 
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1. Divide 6.324 by .56. 

2. Divide 9.852 by .65% 
& Divide 69.75 by 8.7§2. 

4. Divide 7.84« by .6745. 

5. Divide 846.3 by .7. 

6. Divide 7423. by 6. 

7. Divide 54.2634 by .3. 

8. Divide 67.03893 by a4376. 

9. Divide 8612.75 by 109.& 
la Divide 42. 637 by 8.42*5. 

11. Divide 12.62 by 6.25. 

12. Divide 14.43*2 by .9874. 



Ans. 11.16. 

Ans. 15.07959+. 

Ans. 7.988201+. 

Ans. 11.6251046+. 

Ans. 1088.1- 

Ans. 111345. 

Ans. 162.7903. 

Ans. 19.5. 

Ans. 78.53571428. 

Ans. 5.0606955+. 

Ans. 2.017406+- 

Ans. 14.61538+. 



GOXTHACTIOK. 

To divide so as to retain any proposed number of decimal 
places in the quotient. 

KuLE.— Consider how many figures altogether must be in 
the quotient, and divide by the same number of figures on the 
left of the divisor, but instead of annexing a figure to the re- 
mainder, omit one on the right of the divisor at eaeh step till 
the whole be exhausted, only carrying from them as in con- 
tracted mnltiplication ; and point off the require number of 
decimals in the quotient* 
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Example.— Divide 64.37852 by 5.24636 retaining 3 places 
of decimals. 

5.24636)64.37852(12.271, I here see, that there wiU be 2 
52464 places of whole numbers, and 3 

129j^ places of decimals in the quotient, 

1Q493 I therefore divide first by 5 figures 

- ■ on the left of the divisor rejecting 

\j^\ the last place, but in multiplying 

^ I carry 1 from its product because 

372 it amounts to 5 and upwards, to 

367 find the second quotient figure 

5 1 reject 3 from the right of thii 

5 divisor and carry 1 from its pro* 

duct to the product of 6, and hi 
finding each subsequent quotient figure I reject one on the 
right of the divisor till they are all exhausted as in the exam- 
ple, 1 then point off 3 decimal places in the quotient as was re- 
quired in the question. 

EXERCISES. 

1. Divide 687.43 by 94*821, retaining only one decimal place 
in the quotient. Ans.7.2. 

2. Divide 63.8251 by 3.472 retaining 2 decimal places in the 
quotient. Ans. 18.38. 

3. Divide 687.456 by .678243 retaining 3 decimal places in 

the quotient. Ans. 101^583. 

4. Divide 187.763 by 56.3249 retaining 4 decimal phices in 
the quotient. Ans. 3.3335. 

5. Divide 897. 5462 by 189.7654 retaining 5 decimal places in 
the quotient. Ans. 4.72976. 

6. Divide 6.543245 by .898763 retaining 6 decimal places in 
in the quotient. Ans. 7.280278. 

7. Divide .4368215 by .54637482, retaining 7 decimal places 
the quotient. Ans. .7994905. 

8. Divide .0257684 by .3542541 retaining 8 decimal places in 
the quotient. Ans. .07273988. 

9. Divide 43.687245 by 6764.5362 retaining 6 decimal places 
in the quotient. Ans. 006458. 



SIMPLE PROPORTION IN DECIMALS. 

Rule.— -Reduce the lower denominations in each term to 
decimals ; then state the question, and work as in whole num- 
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berf, oUatkring to place th« dednial pointi oonsetly in tfaflpio^ 
ducts, and quotient. 

EzAXFLE — If 3 ydi. and 3 qn. of broad doth coat £2 16f. 
6d. ; what must be paid for 38 yds. t qn. 3 n. ? 



yds. yds. 
A8S.75: 38.6875: 
a 825 



£ 
a825 



1934375 
773750 
3095000 
11C0625 £ 
3. 75)147.9796875(39.46125 



1125 

3547 
3375 

1729 
1500 

2296 
2250 



20 



9.225P0 
12 



2.70P 
4 



2.8 



468 
375 

937 
750 

1875 
1875 



In this exan^le I reduce 3 
quarters, and 2 qrs. 2 naile 
each to the decimal of a yard» 
and 16/6 to the decimal of a£; 
I then state the question, and 
work as in whole numbers, 
the quotient is £39.46125, 
and valuing the decimal gives 
£39 9s. 24d. .8 



XXEBCISES. 

1. How much must be paid for a doaen of silver spoons weigh* 
ing 25 oz. 6 dwts. 16 gr. at the rate of £1 2s. 6d. for 2i 
OS? Ans. £11 8s. 

2. What will 32) yards of linen cost, at the rate of 26) yards 
for £3 t6s. 8d» ? Ans. £4 12s. 9id4'. 

3. A bankrupt owes in all £1490 58. lOd., his estate is worth 

£981 86. 7|d« ; how much should X receive to whom he 

owes £25a3 ? Ans. £158 6s. 8d+. 

4. if 75 yards cost £j\ ; what will 19| ^ yards cost at that 

rate ? Ans. £4 18s. &id. .0256. 

5. If I pay £197 lis. 3d. for | of ) of a ship, what is ) of 
her worth ? Ans. £164 12s. S^d. 048. 

6. How much must be paid for 2 cwt. 1 qr. 6§ lb. of raisins ; 
when 3 cwt. 1 qr. 14 lb. cost nine guineas ? Ans. £6 98* 4d. 
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7. Bought 4i2 hhds. of rum old wme measure for jC1984i tOs. ; 

how must I sell it per imperial gallon to clear iC267 15e. 
by the whole? Ans. £1 Os. 5d. .8+. 

8. How must I sell wheat per imperial quarter to be equal to 
£i 19s. 6d. per LinUtl4^>w boll ? Ans. £3 19d. 8|d. .99+. 

9. What is the price of oats per imperial quarter, at the rate 
of 1^/64 per Linlithgow boU ? Ans. £1 Is. 6d, .112+. 

10. When barley sells at £2 Is. 6d. per imperial quarter; what 

is it worth per chalder? Ans. £23 19s. 9\d, .21+. 

1 1. If wheat seU for £4 10s. 6d. per imperial quarter ; what is 
that per Linlithgow boll. Ans. £2 4s. 9{d. .57+. 

12. If a clergyman is allowed 10 chaldem of barley, and 8 Chal- 
mers of oats for stipend, what is the value of his living 
when the fiar price for barley is £1 17s. 8d., and for oats 
£1 78. 104d. per imperial quarter. Ans. £346 12s. 
7|d. .5+. 

13. If a clergyman is allowed 5 chalders of wheat, 6 of barley, 
and 7 of oats for stipend ; what may he spend daily, after 
laying up £60 for his family, the fiar prices being for 
wheat £3 188. 6d., for barley £1 16s. 6id., and for oats 
£1 7 s. 3d. per imperial quarter ? Ans. £0 18s. 2\d» .576+. 

14. If the average price of wheat per imperial quarter be £4 
4s. 9d. ; what is that per quarter Winchester measure ? 

Ans. £4 28. 1^. .71+. 

15. When ale sells for £6 per hhd. imperial measure ; what is 
that per gallon old bear measure ? Ans. 2s. Sd. .12+. 

16. If rum be fraudulently retailed at 6d. per Scotch gill in- 
stead of the imperial gill ; how much is gained on a hhd. 
by this ill^ traffic ? Ans. £17 3s. 5|d. .759+. 



COMPOUND PROPORTION IN DECIMALS. 

Rui.E.p-*Prepare the terms as in simple proportion, then 
state the question as in whole numbers, and work as directed 
ill decimals. 

£xAMPi.E.-.-If 7 men and 2 bovs can perform 16y^ roods of 
ditching, in 8} days ; how many days will 13 men and 5 boys 
require to perform 25 J roods, supposing a boy does \ of a man's 
work? 
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Days. Having reduced the Tulgar 

Men 14.25 : 7,6 x: 8.4 £ractioiie into decimals, the 

Roods 16.53 25 3 question is then stated as In 

"~ whole numbers. In the work, 

instead of reducing .53 into 
a vulgar fraction, I have talu 
en it as .5 J which is simpler, 
and in pointing, remember i 
taken fractionally, does not 
increase the number of deci- 
mal places in the product. 
In the middle term the oper- 
ation by .3 is performed in 
the same manner, which gives 
']T^ only one decimal place in the 

*^ product, and being it is 

cut off. The division here is neither terminated nor the deci- 
mal in the quotient valued. 

EXEBCI8E8. 

1. If 7 men in 6.54 days of 93 hours each, cat 7{ acres o£ 
wheat ; in how many days of 12^ hours each will 9 men 
cut 15| acres ? ^ Ans. 7.689954-. days. 

2. If 4 men shear 600 sheep in 5.6 days of 10| hours each ; 
how many days will 24 men require to shear 15000 sheep, 
woricing 9.625 hours each day ? Ans. 26.37+ days. 

Take also the evimples in Compound Proportion in Vulgar 
Fractions Decimally. 



475 


25 


7125 


375 


8550 


150 


1425 


19a$5 


235.600 


8.4 




760 




1520 Dayi 


235. 


6)1596.0(6.774 




18240 




17480 




9H80 



DISTRIBUTIVE PROPORTION. 

DisTEiBUTivE Proportiok 18 the application of simple 
proportion to company accounts : Or it is that rule by which 
we divide any number into parts having the same proportion to 
one another, which any proposed numbers have to one another. 

This rule is generally divided into SiiraLE, and Compouwd 
Distributive Proportion. 



128 SINGLE DISTfilBUTIVfi PROPORTION. 



SINGLE DISTRIBUTIVE PROPORTION. 

Rule.— As the sum of* the several stocks, is to each parti- 
cular stock, so is the whole gain or loss, to each particular gain 
or loss : Oa thus, As the sum of the given numbers, is to 
euiQk particular number, so is the number to bo divided, to the 
parts required. 

Proof. — The sum of the answers is equal to the pumber to 
be divided when the work is righu 

Example*— Three mercliants A, B, and C, join in company, 
A put in £750 ; B £460, and C £500, they gain £684; how 
much must each receive ? 

A*s B's C*s £ *£ £ £ 
750+460+500=cl710 : 750 :: 684 : 300= A*s share. 

1710 : 460 :: 684 : 184»B's share. 
1710 : 500 :: 684:J00«C's share. 

684= Proof. 

I here add together the stock of A, B, and C. the sum is 
£1710, 1 then say as this sum, is to A*s stock £750, so is the 
whole gain £684, to A's share of the gain, and working by 
simple proportion the answer comes out £300aiA*s gain. In 
the second stating we put B's stock in the middle, the first and 
third terms always remaining the same, we have £184 for B*8 
gain. In the third stating we have C*8 stock in the middle, 
and the answer comes out £200 C*8 gain. But the sum of 
these answers is £684, which was the sun^ gained, therefore 
the work is correct. ^ 

I have purposely suppressed the operation in this example, 
as the pupil should now be well acquainted with the method of 
performing it. — 1 shall illustrate the second rule also. 

Example. — Divide the number 1296 into parts having to 
each other the same proportion as 2, 6, 10. 
2 4- 6 4- IDs* 18 < 2 s : 1296 : 144 s= first part. 

18 : 6 : : 1296 : 432 = second part. 
18 : 10 : : 1296 : 720 = third part. 

sum of parts = 1296 = sum to be divided. 
The operation here is the same as in last examples* It may 
also be proved, that 144 : 432 : : 2 : 6, and that 432 : 720. : : 6 : 
10, therefore 1296 is divided proportionally to the given num. 
hers 2, 6, 10. 
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SXKRCI8V8. 

1. Two meidiantt A and B, pot e^ioal tamt into a common 

stock, and gain £257 ; how much of the gain nrat t each 
receive? Ant. £128 lOt. each. 

2. Two merchants in company gain £91, K*8 stock was £300t 
and L's £iO0 ; what must each hare of the gain ? 

Ans. A £39» B £6f • 

3. Three merchants enter into partnership, the stock of X 
was £240, of Y £480, and of Z ^€720, thej gain £460; 
what should each receire ? Ans. X £80, Y £160, Z £24a 

4. Messrs. Purse, Hisk« Meanwell, and Lnckless engage in a 
specuhition by which they lost £646 10s., their stocks 
were in the proportion of 4, 5, 6, 9 ; what must eadi 
sustain of the loss ? Ans. P. £91 Is. 8d., R. £113 17s. 
Id., M. £136 12s. 6d., and L. £204 18s. 9d. 

5. Three persons enter into company, their stocks are in the 
proportion of 3, 5y 7, they gain £1845; required the 
share of each ? Ans. £369, £615, £861. 

6. The valuation of a parish is £17100, and an assessment of 

£261 is granted to the poor, there aie five heritors whose 
valuaUons are £8271, ^£4626, £3150, £801, and £i6% ; 
what part of the assessment must each pay 7 
Ans. £126 4e. 9}d. §{, £70 12s. l|d. /,, £48 Is. 6id. 
H, £12 4s. 6|d.2i, £3 16s.llSd«||. 

7. A common containing 783 acres is to be divided among 
three gentlemen, C, D, £, in the proportion of 4, 6, 8, 
requii«d the shaxe of each. 

Ans. C 174, D 261, E 348 aens. 

8. Three fleshers, P, Q, R, rent a Md for £96 18s., and 
agree to pay rent in proportion to the stock each pots on, 
now P put on 36 sheep, Q 54, and K 231 ; what part of 
the rent should each pay? Ans. P £10 17s. 4 tW^» 
Q£16 6B.0^fyd.,'R£69 14s. 7 ^Vt^ 

9. A bankrupt's effects amount to £877 10s., he owes to M 
£220 168. 6d., to N £312, to O £117 12b. 6d., to F 
£106 128. 6d., to Q £200 6s., and to R ^124 12s. 6d. ; 
how much does he pay per £, and how much does each 
creditor receive, supposing the agent's charges and other 
expenses amount to £66 ? Ans. 15/ per £, and M £165 
12s. 4id., N £234, O £88 4s. 4id., P £79 19s. 4^., 
Q £150 4s. 6d., R £93 98. 4|d, 

10. Four merchants purchase a ship, of which A paid £945, 
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B £426. C £780, and D £972 ; they receive for freight 
£417 7s. 9d. ; what must each partner have of the pro- 
fits, after deducting ^1 33 7s. 9d. for insurance, repairs, 
&c. ? Ans. A £67 3s. 54d. fif, B ^44 78. 3Jd. f|s, 
C£81 48. 7id. ISf, D £101 4s. 6Jd,||}. 

11. The stock of an insurance company consists of a thousand 
shares ; what must Z who holds 30 shares pay, to cover 
a loss of £5660 ? Ans. £113 is. 

12' A merchant bequeathed his whole property amounting to 
£13600, among his three nephews S, T, and W, giving 
to S £6200, to T £4800, and to W £2600, but before 
his death his estate was worth £25700 and his will not 
being altered ; what should each receive after deducting 
£1285 for duty, &c. ? Ans. S £11130 78. ^d, |f, T 
£8617 Is. 2^d. /y, W £4667 lis. 5Jd.i?. 



COMPOUND DISTRIBUTIVE PROPORTION. 

Compound Distributive Proportiok is when the un- 
equal stocks of the several partners remain in company for 
unequal times. 

Bulb. — As the sum of the products of each particular stock 
and time, is to each particular product, so is the whole gain or 
loss, to each particular gain or loss. Proof as in last ca&e. 

Example.— Two merchants enter into company, B put in 
£60 for 4 months, and C £80 for six months, they clear £12 
1^8. ; how must it be divided ? 

60 X 4 =s 240 s product of B*s stock and time. 

80 X 6 ^ 480 ss _—. C*8 stock and time. 

720 = Sum of products. 
As 720 : 240 : : £12 16s. : £4 5s. 4d. = B's gain. 
As 720 : 480 : : £12 16s. : £8 lOs. 8d . « C's gain. 

£12 168. Od. Proof. 
I here multiply B*s stock by the time it continued in com- 
pany, the product is 240 ; I then multiply C's stock and time 
in the same manner, the product is 480 ; and the sum of these 
products is 720, I then say by the rule, as 720, the sum, is to 
240 the first product, so is £12 16s. the whole gain, to B*8 
share. In the second stating C*s share of gain comes out by 
making the second product the middle term* 
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EXERCISES. 

1. Two youag genthsnan agree t» pay the expense of an ex- 
cursion m praportton to their jpentalst and the time they 
have been in possession of them« A has possessed a rental 
of i£6780 for 6 years, and B of £4920 for 8 years, they 
spend j£8400 ; What must each pay ? 

Ans. A £1219 158. 9id. }}!. ; B £1180 4e. 2\d. ||f. 

2. Three graziers rent a field for £24, into which A put 40 

bullocks for 4 months, B 90 for two months, C 36 for 5 
months ; what part of the rent should each pay ? 

Ans. A £9 12s. ; B £3 12s. ; C £10 16s. 
3.. Three merchants enter into copartnery, A put into the 
conomon stock £4000 for 12 months, B £3000 for 15 
jnonths, and C £5000 for 8 months, they clear £790 ; 
what must each receive, allowing A £125 for managing 
the concern ? Ans. A ^65, B £225, C £200. 

4. Three merchants enter into copartnery for 12 months, A 
put in at first £364, and 4 months after £40 ;* B put in 
at first £408, and 7 months after £86 ; C put in at first 
£148, and 3. months after £86, and 5 months after that 
£100, they gain £1436; what must each receive of the 
profits? Ans. A £519 5s. 7id. ^^^^, B £589 19s. 0^. 
till, C £326 I5s. 3fd. ||2f. 

5. Three merchants A, B and C enter into copartnery for 16 
months, A put in at first £100, and at the end of 8 months 
withdrew £40, and 4 months after put in £140 ; B at first 
put in £200, and 6 months after £50, four months after 
he withdrew £100; C at first put in £150, and 4 months 
after withdrew £50, 8 months after which he put in £100, 
they gained £357 : how much must each have ? 

Ans. A £92, B £155, C ^110. 



COMMISSION AND BROKERAGE. 

ConMissiON AKD BaoKEaAOE are certain fixed, or stipu- 
lated percentages allowed to agents for transacting business for 
others. 

RuLE.^-When the rate amounts to, or exceeds £1 per cent. ; 
multiply the vahie of the transaetaon by it, and divide the ppo- 
duet by 100. Or take parts of 100 with it. But when the 
rate is under £1 per cent. ; take parts of a £ with it, and di- 
vide the result by 100. 



X32 COMMISSION AND BROKERAGE. 

Example. — Calculate the commission on jC600 at £24, and 
at 5/6 per cent. 



600 or thus 6wm^ 
H 24>»,^J600 6«^ 



300 Ans. £15. 



600 at 5/6. The division by 
"150 100 is here per- 



1200 ~m off two places from 



X5 formed by cutting 

off two places fri 
the right of t 
whole number. 



Ans. £15. 13,00. 

Ans.^1 13s. 

ZZEECISES. 

1. What is the brokerage on £3650, at 4/6 per cent. ? 

Ans. £8 4s. 3d. 

2. What is the commission o^ £680, at 2 per cent, 

Ans. £13 12s. 

3. What should my agent charge for transacting business to 
the amount of i£960, when I allow him 14 per cent ? 

Ans. £14 86. 

4. What does a broker receive for selling out stod^ to the 
amount of half a million ? Ans. £625. 

5. If an agent transact business to the amount of £846200 
per annum, and is allowed 2| per cent. ; what is his neat 
income, supposing he loses by bad debts £5 per cent, on 
his nominal income ? Ans. £22106 19s. 6d. 

6. When a factor is allowed 6/8 per cent, for commission ; 
what should he charge for transacting business to the a- 
mount of £2400 ? Ans. £8. 

7. My agent writes me that he has transacted business on my 
account, to the value of £4360 ; what commission is he en- 
titled to at 3^ per cent ? Ans. £141 146» 

8. Calculate the commission on £1800, at ^t 1, f» and 1 per 
cent. Ans. £4 10s., £9., £13 10s., £18. 

9. Calculate the commission on £3600, at 2, 3, 4, 5 per cent. 

Ans. £72. £108. <£144. £18a 

la Calculate the brokerage on ^1000, at 2/6, 3/4, 6/, 9/, per 

cent. Ans. £1 5s., £1 13s. 4d., £3 , £4 lOs. 

11. Suppose six hundred and seventy-eight millions of stock 
be transferred at the Bank of England in a-year ; how 
much money does this business put into the hands of the 
stock- brokers, they being allowed 4 per cent, both for buy- 
ing, and selling ? Ans. £1695000. 

12. A banking company discount bills to the amount of half a 
million annually, and charge 4 per cent, commission to 
defray the expenses of the business ; now, if they employ 
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15 clerks with a tthiy flo an ftTcnge of 110 goineM eacb, 
and pay for their preHusee £850, and for coal, candle» 
books, &C. 210 guineas ; how mnch stands to the credit of 
the company after deducting these charges ? Ans. £t97. 

13. I have sdd a cons^punent for £2648, on which 1 paid 
doty and ether duurges £568 ; for how much do I stand 
indebted to my employer, after deducting ,2^ per cent* 
commission ? « Ansl £2013 16s. 

14b Purchased goods for my employer to the amount of £936, 
paid for paddng, porterage, &c £5 lOs. 6d., Custom- 
house dues £15 9s. 6d. ; what is the amount of die in- 
▼oioe, after adding 1^ per cent, commission ? 

Ans. ^1022 2s. l|d« 

15. My Factor in Jamaica writes me, that he has pnrdiased 
ff<x>ds «n my account to the value of £1640 ; wliat does 
ms commission come to at 8^ per cent. ? Ans. £135 6s. 

1<$. An agent purchased goods for his employer to the amount 
ei £1540, and paid expenses of shi]»nent £20 10s. ; ithtX 
does the invoice amount to, addixig commission at 3] per 
cent. P Aqb. £1619 Os. 44d. 



SIMPLE INTEREST. 

iKTEaEST is a certain rate per cent, per annum given by the 
borrower, to the lender for the use of his money. 
The sum lent is called pbimcitai.. 
The rate agreed upon is called iktebest. 
The sum of principal and interest is called amount. 

Case 1. 

To calculate the interest <tf any sum, for any number of 
years, at any rate per cent. 

Rui:x.-^Multiply the prmcipid by the rate, and the number 
of yean, and divide the product by 100. 

£xA)CPL£-^What is the interest of £684 for 4 years at 24 
per cent. ? 






]134 SIMPLE INTEBEBT^ 

684 The operation here is so very nmple 

24 that it requires no explanation* The 

342 division by 100 is always performed in 

J368 interest by cutting off 2 places to the 

j,y^Q right which has tdready been explained. 

4 



68,40 
20 



8,00 Ans. £68 8s. 

EXERCISES. 

1. Calculate the interest on £^20 for a year, at 3 per eenC 

Ans. £15 128. 

2. Calculate the interest on £843 IDs. for 5 years, at 4^ per 
cent. Ans. £189 15s. 96. 

3. Calculate the interest on £894 for 5} years^ at 34 per cent. 

Ans. £159 168. Ojd. |. 

4. Calculate the interest on £75 for 3 years, at 5 per cent. 

Ans. ^11 56. 

5. Calculate the amount of £320 for 6 years, at 2} per. cent. 

Ans. £372 Ids. 

6. Calculate the amount of £40 at 5 per cent., for 21 years. 

Ans. £82. 
-7. Calculate Uie interest on £966 for 4} years, at 5, 4, 3, and 
2 per cent. Ans. £217 78., £173 17s. 7^d., £130 

8s. 24d. I, £86 188. 9id. |. 

8. Calculate the interest on £3460 for 5^ years, at 4}, 4^, 4^ 
percent. Ans. £862 16s. 9d., £817 8s.6d., £772 Os. 3d. 

9. Calculate the interest on £1100 at 2} per cent, for 1, 2, 3, 
4 years. Ans. £30 5s., £60 10s., j€90 15s., £121. 

10. Calculate the interest on £568 at 4} per cent, for IJ, 2^. 
Sf , 4i years. Ans. £36 4s. 2id. |., £54 6s. 3id. }., 
£90 lOs. 6d., jei08 12s. 7\d. 

Case 2. 
To calculate the interest for any number of months. 
Rule.— .Multiply by the irate, and take parts of the product 
for the months, then divide by 100 as in last case* 

Examples. — Calculate the interest on £650, at 3 per cent, 
for 4 months. 

650 Having multiplied by the per 

j^Q 3 oent^ then because 4 months are 

A 1 iiT950 i of a y«» I take 1 of the pro- 

*= tJlZ— duct, and cut off two figures tp 

6.50 the right as in last case. 

20 ^ 



10,00 Ans. £6 lOs. 
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SZERCI8E8. 

1. Calculate the interest on £4/iO at 31 per cent, for 1, 2, 3, 
and 4 Bonths. 

Ans. £1 4i. 6d., £2 98., £S 136. «d., £4 ISa. 

2. Calcalate the interest on £1640 at 4^ per cent for 5, 6, 7, 

aad 8 months. 

Ans. £29 Os. lOd., £31 178 , £40 ISs. 2d, £46 9a. 4d. 

3. Calculate the interest on £18376 at 2} per cent, for 9, 10, 
and 11 months. 

Ans. £179 Os. l^d., £421 2s. 4d., £463 4s. 6}d. \. 

4. Calculate the interest on £2000 at 5 per oent. for 2i, 34, 
4|, 6| months. 

Ans. £18 15s., £29 3s. 4d., £39 lU. 8d., <£5.5. 

Case 3. 

To calculate the interest on any sum, for any number of 
4ays, at any rate per cent. 

Rule.— Multiply the principal by the days, and by double 
the rate per cent., imd divide the product by 73000. At 5 per 
cent, multiply the principal by the days and divide by 7300. 

Example.— -Calculate the interest on £650 8s. for 65 days 
Ml 44 per cent* 



650.4 
65 

^520 
39024 

42276.^ 
8.5 

211380 

338208 

73.000)359.346 0(4-922 

i?? £4 18 5|. 
673 Ans. 

657 



The operation here is per- 
formed decimally, and the quo- 
tient valued mentally, which 
generally saves much labour 
in calculating the interest for 
days. It is unnecessary to run 
out the decimal more than 
three places, as this always 
gives the farthings correctly, 
and the rule for valuing the 
dedmal mentally extends only 
to three places. 



164 
146 

186 
146 

"To 



EXERCISES. 



Calculate the interest on £96 for 20, 30, 40, 50 days, at^ 
per cent. Ans. 5/3/3, T/l^i f |, 10/6 H, 13/1 f ^ J. 
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• 2. Calculate the interest on £345 10s. for 60, 70, 80, 90, 
days, at ^ per cent. Ans. £2 lis. l|d. ^|^, £2 198. 
74d. Iff, £3 8s. Ifd. ^||, £3 168. 8,Vi<l. 

3. Calculate the interest on £520 15s. for 57, 64, 12^, 204 
days, at 3^ per cent. Ans. £2 128. 10|d., £2 198. 
4Jd., £5 ISs. Ud. £9 9s. 2{d. 

4. Calculate the interest on £956 128. for 82, 99, 1 10, 263 
days, at 2f per cent. Ans. £5 18s. 2^., £7 28. SJd. 
£7 18s. 6id., £18 19b. l}d. 

5. Calculate the interest on £2321 16s. for 22^ 46, 482. 631 
V days; at 3| per cent. Ans. £5 4s. ll^d., £10 19s. S^d., 

£114 19s. 6id, £150 10s. 4!d. 

6. Calculate the interest on £237 6s. 6d. from 1st January, 
to 15th August at 4^ per cent. Ans. £6 128. 3d. 

7. Calculate the interest on £1000 from Whitsunday, to Mar. 
tinmas at 3 per cent. Ans. j£14 158. 10]d. 

8. Calculate the interest on £500 from Candlemas to Lammas 

at 5 per cent. Ans. £12 6s. 6|d. 

9. Calculate the interest on £425 158. from Martinmas to 
Whitsunday at 2} per cent. Ans. £5 7s. 10|d. 

10. Calculate the interest on £845 12s. 6d. from l^dyday to 

Michaelmas at 3 per cent. Ans. j813 Is. 4d. 

11. Calculate the interest on £1560 10s. 9d. from Midsummer 
till Christmas at 5 per cent. Ans. j£39 6s. 8jtd. 

12. Lent my friend £300 on the 17th July, at 4 per cent., 

which he is to repay on the 1st March ; what should I 
then receive ? Ans. jt307 9s. 3}d. 

13. Borrowed £750 4s. on the 12th February, which I am to 
repay with interest at 5 per cent, on Michaelmas day ; 
how much money will answer this demand ? 

Ans. ^773 14e(. 8d. 

14. What is the interest on £5340 from 7th June till 17th 
December at S^ per cent. ? Ans. £91 158. 4)d. 

15. A debt of £690 98. 6d. was due 2d January 1828, and 
paid 12th August; how much did it amount to, reckon- 
ing interest at 4 per cent. ? Ana. £707 Ts. 



BANKING-HOUSE CALCULATIONS. 

Baxkino-Houss Calcuz.atiovs consist chiefly in the ap- 
plication of simple interests td ascertain the interest due on DC- 
posiT» and other aoooonts on which partial payments are made. 
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also on CASH and cuerxxt ACCOUXTf^aud the DUConKT on 

Bll^LS, SlC 

Case 1. 

To calculate the interest, when partial payments are made. 

Rule—- Subtract the several sums paid, in the order of their 
dates ; then multiply the original sum by the days from the 
time it became due till the fint payment was made, and the 
several balances by the days between the preceding and sab* 
ae^ent payments; the sum of these products multiplied by 
doujUe the rate, and divided by 73000 gives Uie interest due. 

Example. — Depodted in tbe Royal Bank on the 6th of 
July ^75, which I drew as follows, 1st Sept. £210, 10th Oct. 
jei20, 12th Dec £245, and the balance on the 3d Feb., ^ow 
much interest was then due at 3 per cent* ? 






July 6. 
Sept.1. 

Oct. 19. 

Dec. 12. 

teb. 3. 



Deposited 
iJrew 


875 
210 


^r 


Ptodocti, 
40875 


due 
Drew 


665 
120 


48 


31920 


due 
Dnw 

due 


545 
245 

300 
300 


54 

53 


29430 
15900 


Drew 


127125 
6 



7a0 00)762.75e 
10.448 



I here multiply 
£875 by 57, the 
days between 6th 
Jidy and 1st Sept. 
then subtract the 
£210 drawn, and 
multiply the re- 
mainder by 48, the 
days between 1st 
Sept. and 19th 
October,agatn sub- 
tract £120, and so 
____^__ on. I then add 
Ans. £10 8 lljithe several pro- 
ducts, and multiply the sum by 6, double the rate, and divide 
this preduct by 73000 which is here done decimal^, and tbe 
quotient valued mentally* 

EXERCISES. 

1. A bill for £860 due 9th Maidi, was paid in the following 

maimer, March 30th £250, May 2d £300, June 15th 

£75, July 7th £135, and the balance with interest at 4^ 

per cent.. August 10 ; how much did tbe last payment 

amount to? Ans. £107 8s. ll|d. 

. 2. Received from the bank, on the 18th Septr. £1000, ^ of 

which was paid on Michaelmas, \ on Christmas, ^ on La- 

dyday, and ^ on Midsummer day ; bow much interest is 

due at 3| per cent. ? * Ans. £14 15s. 10}d. 

3. A bill for £1500 was due on Candlemas, and was paid by 

the following inst^ments, viz. £500 on Candlemas day, 

500£ on Whitsunday, and the balance with interest on 
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Lammas ; hovr much did tlM.kst payment amonnt to, 
reckoning legal interest ? . Ans. ^519 6s. 3id* 

4. Borrowed from the bank on the 20th August at 4 per 
cent. £5650, to pay off a bond over my estate, which I re* 
paid by the following instalments^ Nov. 30th £300, Ja- 
nuary 16th £250, May 31 st £2500, Angnst tst £2000, 
and the balance November 20th ; what interest was then 
due? Ans. £191 2s. «)d. 

5. Lodged in the bank on. the 17th November £2000, and 

drew for it In the following order, Deer. 10th £320, 
January Slst £250, March 27th £600, June 18th jC596, 
and the balance August 12th; what interest was then 
dne at 2} per cent, ? Ans. £22 28. Sd* 

6. About to engage in a mercantile peculation, I drew from 
the bank on the I9th Feb. £16000, which I refunded by 
the following instalments, May 30th £5300, Julv 20th 
£2700, September 10th £6500, and the balance Novem- 
ber 30th ; what interest is due at 4^ per cent ? 

Ans. £312 8s. 6id. 
Case 2. 

To calculate the interest on cash, and current accounts, &c. 

Rule — Take the sums in the order of their dates, add 
them when they are both Dr. or both Cr., and the sum is 
either Dr. or Cr., the same as the numbers added ; but sub- 
tract when the one is Dr. and the other Cr., affixing the sign 
of the greatest to the remainder ; multiply the sevend balances 
by the days between the transactions as in last case ; and when 
the balance is sometimes due to, and sometimes due by the 
bank, extend the Dr. and Cr. products in different columns, then 
multiply the sum of the Dr. column by double the interest 
exacted, and of the Cr. column by double the interest granted 
by the bank, subtract these products, and divide the remainder 
by 73000 for the interest required. 

ExAUPi.E.-.-Required to whom the balance is due on the 
following account on the 1st December, and how much, in- 
cluding interest, the bank exacting 4, and granting 3 per cent* 
on balances. 



Db. 



Mr. A. B*8. Mscount-current with the Bank of 

Scotland. 



Ca. 



^'eb. 26. 


To Cash. 


520 


March 16. 


April 10. 


To 


460 


May 15. 


30. 


To 


230 


June 30. 


June 12. 


To 


150 


July 20. 


Aug. 15. 


To 


730 


Oct. 25. 


^ept. 24w 


To 


600 


Nov. 14. 



By Cash. 


650 


By 


570 


By 


395 


By 


400 


By 


250 


By 


859 
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Dates. 


Bsh 
Cr. 
Dr. 
Dr. 
Cr. 
Dr. 


Sums* 

aro 

650 

130 
460 


Days. 


Dr. Products. 


Cr. Products. 


Feb. 26. 
3Iarch 16. 

AprUlO. 

30. 
May 15. 
June 12. 

30. 

July 20. 

Aug. 15. 

Sept. 24. 

Oct. 25. 

Nov. 14. * 
Balance d 


ToC 
By- 

To- 

To- 

By- 

To- 
By. 
By- 
To- 
To- 
By. 

By. 

lue A. 


18 

25 

20 

15 

28 

18 

20 

26 

40 

31 

to 

17 


9360 

6600 
8400 


3250 

280 

• 

5100 

• 

17030 
7378 


330 
230 


560 
570 

10 
150 

140 
395 


2520 


Cr. 

Cr. 
Dr. 
Dr. 
Dr. 

B. 

bank, 


255 


400 


3000 

20925 

8500 

1 


6.^5 
730 


75 

60O 


675 
250 


425 
859 

434 


Interest due to 
1st Dec due A 


3. 


.15^ 


59305 
8 

474440 
198228 

))276.212 


33038 


.B. 


£430..^4.jl 


6 


73.00( 


198228 



£3-.15^8 

In tbn example A. B. on the 26th Feb. drew jC520, be is 
therefore Dr. - to that amoant ; on the 16th March he lodged 
JC650, and this exceeds the som for whioh he tras Dr. by £130, 
he is therefore Cr. by £130; on the lOth April he drewX*460« 
and this exceeds the sum by which he was Cr. by £330* he is 
therefore Dr. £330; on the 30th April he drew £230^ which 
added to j£330, makes £560 now due the bank; and soon 
with every other receipt and payment. Again between the 
^te of the first draft, and first deposit ate 18 days, we there* 
fore mnltiply £SiO by 18 and write the product in the column 
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of Dr. products ; also between tbe date of the first deposit and 
second draft are 25 days, we therefore multiply £130 by 25 
and write the product in the column of Cr. products, and so on 
with every balance according as it is Dr. or Cr. In this ex- 
ample the* balance of princiiMil is due to A. B. and the interest 
to the bank, therefore the difference of these sums if due tQ 
A. B. on the Ist December. 

EXEECI8E8. 

1st* Required the balancei and to whom due, on the follow, 
ing account, on the 30th December, the bank exacting 44i 
and granting 34 per cent, on balances. 

Dr. — Mr. B. C*s Cash account with tbe Royal Bank.—- Cr. 

Jan. 1. 
April 12. 
June 20. 
Sept. 30. 
Nov. 16. 
Dec 24. 

Ana. Due B. C. £135 10s. 7f d. 



Jan. 25. 


To Cash 


257 


Feb. .19. 


To 


480 


May 6. 


To 


289 


Aug. 5. , 


Te^ 


1000 


Oct. 25. 


To. 


560 


Dec. 12. 


To 


140 



By Balance 


360 


By Cash 


275 


By 


500 


By 


560 


By 


800 


By 


380 



2. Messrs. D« and £. in account-current with 



Dr. 


the Commercial Bank. 


Jan. 4. 


To Cash 


200 


Jan. 30. 


Feb. 25. 


To—^ 


320 


March 18. 


May 17. 


To 


400 


April 7. 


June 30. 


To 


190 


July 28. 


Aug. 19. 


To 


87 


Sept. 9. 


Oct. 31. 


To 


705 


Dec 17. 


Deed. 


To 


220 





Cr. 



By Cash 


150 


By 


500 


By 


90 


By 


240 


By 


620 


By 


500 



Calculate the balance including interest, on the above ac- 
count till the 20th Dec, the bank exacting 4^ and g^nting 3^ 
per cent, on balances. Ans. Due the Bank £25 8s. 6 Jd. 



Dr. 

Jan. SO. 
March 18. 
April 12. 
June 24> 
Sept. 10. 



3. Messrs. T. and S. in account-current with 
the British Linen Company Bank* 




640 
350 
190 
500 
470 



Jan* 1. 
Feb. 20. 
May 17. 
July 7. 
Nov. 1. 




Cr. 

720 
210 
430 
100 
680 



Required to whom the interest is due, and how much, on 
the 30th November, the bank exacting 5 and granting 4^ per 
vent, on balances. Ans. £4 6^ 8d* due the Bank, 
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4« What it the' interest, and to whom due, on the following ac- 
count, on the 31 8t Oecemhcr, the bimk exacting 4^ and 
granting 34 per cent* on balances P 

Messrs. F. & Co. in aceoont^urt. with Sir W. F. J. B. & Co. 



Feb. 12. 
April 16. 
July 18. 
Aug. 13. 

28. 

Oct. 19. 
I>ec. 1. 



Cb. 



March 15. 
Mays. 
July 30 
Sept. 10. 
Nov. 8. 
Dec 15. 



Ans. Interest due to Bank £2 lOs. 8}d. 



To Cash 


426 


To 


760 


To 


230 


To 


434 


To 


325 


To 


250 


To 


536 



By Cash 


520 


By 675 


By 


396 


By 


873 


By 


235 


By 


2i>0 



5. To whom is the balance due on the following account on 
the 30th August, and how much including interest, the 
bank exacting 3|, and granting 3 per cent, on balances ? 

Dr.— >Mr. H.in account*curt. with RamaaySyBonars &Ce.— -C&. 



Sept. 3. 
Oct. 19. 
Nor. 20. 
Jan. 18. 
Feb. 8. 
April 24. 
June 30. 
Aug. 10. 



To Cash 


730 


To 


350 


To 


216 


To 


166 


To 


430 


To 


508 


To 


650 


To 


743 



Sept. 30. 
Oct. 28. 
Dec. 4b 
March 1. 
May 14. 
July 10. 
20. 



Ans. Due Mr. H. £105 8s. 2|d. 



By Cash 


620 


By 


580 


By 


637 


By 


400 


By 


780 


By 


390 


By 


486 



6. To whom is the balance due on the following account, on the 
24th December, and how much including interest, the 
. bank exacting 4, and granting 3^ per cent, on balances ? 



Dr.— -Mr. 

Jan. 30. 
Feb. 3. 
March 16. 
April 30. 
June 4. 
July 1. 
Sept. 16. 
Nov. 20. 
Dec 4. 



P. in account-current with the Leith Bank. — Cb. 



To Cash 


156 


Jan. 1. 


To 


320 


Feb. 28. 


To 


210 


April 7. 


To 


134 


May 19. 


To 


500 


Aug. 3. 


To 


180 


20. 


To 


420 


Oct. 30. 


To 


632 


Nov. & 


To 


225 


Dec 15. 



By Balance 


230 


By Cadi 


100 


By 


260 


By 


400 


By 


500 


By 


300 


By 


110 


By 


545 


Bv 


275 



Ans. Due the bank £61 9s. lid. 
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7. What is the balance inchiding interest, on the following ac- 
count, and to whom due on the 29th December, the bank 
exacting 4>|, and granting 4 per cent, on balances P 



Dr. 

Jan. 3. 
Feb. 6. 
March 12. 
April 9. 

15. 

May 20. 
June 16. 
July 20. 
Sept. 18. 
Nov. 14. 
Dec. 5. 



Mr. F. in account-current with the 
National Bank of Scotland. 

Jan. 20. 
Feb. 24. 
March 18. 
April 30. 
June 7^ 
July 1. 
Aug. 7. 
Oct. 20. 
Nov. 25. 
Dec. 15. 
21. 



Cit. 



To Cash 


50 


To 


80 


To 


360 


To 


400 


To 


120 


To 


390 


To 


270 


To 


100 


To 


230 


To 


330 


To 


412 



By Cash 


35 


By 


60 


By 


430 


By 


500 


By 


200 


By 


SO 


By 


320 


By 


75 


By 


584 


By 


200 


By 


315 



Ans. Due the Bank £5 Os. S^d. 



To calculate the interest on bonds, when partial payments 
are made at intervals greater than a year. 

Rule.— Find the interest due at the time the payment is 
made, which add to the principal, and from the sum subtract 
the payment, the balance is the new principaL 

Example. — Lent on bond 1st Feb. 1826 £2500 at 5 per 
cent., of which £500 was paid 8th April 1827, and £500 on 
16th Sept. 1828, and the balance 25th Dec 1829 ; how much 
did it amount to ? 

1826. . 
Feb. 1. Principal due . . . £2500 

Interest for 1 year and 66 days . 147 12 OJ 



1827. 
April 8. Received in part 



Amount 



Balance . 
Interest for one year and 161 days 



1828. 
Sept. 16. Received in part 



Amount 



£2647 12 04 
500 

£2147 12 Oi 
154 14 11 

£2302 6 Hi 
500 



1829. 



Balance 
I|ite^8t for a je^r and IQO days 



£1802 6 m 
114 16 If 



Dec. 25, Balance due at this date amounts to ^1917 3 1^ 
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h Borrowed on bond 15tli March 1624 £1060, at 4 peroent., 
which was paid in the following order, May SOth 1S25« 
£190, August 16th 1826 £250, November «Oth 1827 £530, 
and the bdlance Feh. 25th 1828; what was the amount 
of last payment ? Ans. £241 8s. 9{d. 

2. Lent on bond at 4^ per cent. £500, on the 12th May 1826, 
of which I have received the following payments, July 
20th 1827 £60, August 16th 1828 £180, September 29th 
1829 £220, the balance is to be paid on the 30th January 
1831 ; how much should I then receive ? 

Ans. £111 4s. 4|d. 

Case 3. 

To discount bills. 

Rule.— Calculate the interest on the sun specified in the 
bill, from the day it is discounted, till three days be^nd tfaa 
tenn of the bill, for the discount ; which being subtracted 
from the bill, leaves the proceeds. 

Example.— -What is the discount and proceeds on a bill for 
£420, dated 15th Mardi at 4 months, and discounted 25th 
April, at legal interest ? 

This bill is due 18th July, which from 25th April is 84 days. 

£ It is evident both from 

420 ss Bill. the rule, and the operation, 

84 a a Days. that the process here is rfm- 

73.00)332.80 P'j finding the interest for 

~rm » Discount. ^« ^y» }^ *»jj| ^.^ ™» 

oTTi — Q tn n J which gives the discount, 

£415 8 10 = Proceeds. ^^^ the discount taken from 

th« bin leaves the proceeds, or sum the holder of the bill re- 
ceives. 

EXERCISES. 

1. A bill for £400 dated 17th Sept. at 3 months was dis- 
counted on the 3d October; what is the proceeds ? 

Ans. £395 14s. 6|d. 

2. A bill dated 7th July at 4 months for £250 was discounted 

10th August ; what did the holder receive ? 

Ans. £247 9s. 7d. 

3. A bill for £1000, drawn at 5 months, and dated 20th 

May was discounted on the 25th July at 4 per cent ; how 
much did the holder receive, allowing also ( per cent, 
commission on the proceeds f Ada* £985 3s. 8^ 
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4. Wliat is the disoount and proceeds on a bill of £750, dated 
Ist February at 2 months, and discounted 15th Pebruafy, at 
44 per cent.? Ans. Dis. £4t 88. 9^6, ^ Proc £745 lis. 2|d. 

5. What is the discount on a bill of £600, for 63 days ? ' 

Ans. £5 3s. 6}d. 

6. Required the amount of proceeds on Uie fbUowinf;^ bills dis- 
counted 18th November. 

E. L*s. bill for £630, due 6th January. 

M. N*s. bill for £450, due 20th January. 

P. Q*s. bill for £370, due 29th January. 

R. S*s. bill for ^240, due 15th February. Ans. £1675 6s: Sd- 

7. A banker discounted a bill for £2000 which had 40 days to 
run, and besides legal interest, charged ( per cent, commis- 
sion on the proceeds ; how much did the holder of the bill 
receive, and what interest had the banker for his money? 

Ans. Holder received £1979 Is. 1 Id. Banker's interest £9 lOi. 
9d. per cent* 



STOCK JOBBING CALCULATIONS. 

Case 1. 

To calculate the value of stock sold. 
Rule.-'— Deduct ^ from the price per cent., multiply the 
quantity of stock by the remainder, the product divided by 100 
gives the value. 

£xAMPi.E.-- Calculate the value of £800 three per cent, 
consols, at 87 1 per cent. 

Stock £800 The calculation in this case, after deduct- 

Price 87} — ^»874 ing an eighth for brokerage, is evidently 
gOQ the same as simple interest for one year. 

69600 



698,00 
Value £698 

EXERCISES. 

1. Value £750, three per cent, consols, sold at 87) per cent* 

Ans. £652 10s. 

2. Value £6380, three per cent. red. sold at 86| per cent. 

Ans. £5518 14s. 

3. Find the value of £985, four per cent, consols, sold at 
98f per cent. Ans. £971 9s. l^d. 

4h What is the value of £2500, H^Kvy 5 per cents., sold at 
1121 per cent. ? Ans. £2809 7s. 6d. 

4 
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5. BM £485 India tlock, «t t4t per dent, whai did I n- 
cdve? Ant £1178 It. lOK 

6. Sold £1800 thxM per OBSti. fed. at87t^ per eent what did 
Iteo&yef Aat. £4408 St. 

Cass 2. 

To eeleuble the price «f ttoek Wmght* 
RuLE-^Add ^ to the price, then proceed at in latt cate. 
Example— .What it the oott of £600 thfce par oeatt. led. 
hiought at 86} per ccBt^ f 

Stock, £600 The only difference km from Jatt 

Price, 86} + 1^ a_87 cate» it the adding inttead of tub- 

628,00 tracting }. 
Coat £588 

EXBaCItBt. 

\. What will JC500 tiirte per cent, contolt oott, when Uiey 
tdl at 87t per OHit. f Aat. £48T 10k 

8. What thould I pay for iB780 three par oentt. red., when 
they leU at 88{ per cent.? Adc £603 4t. 6d. 

a Bought £3650 four l>er omti. when telling at 108i per 
cent.; what did it cott? Ant. £S)64 16t- Sd. 

4. How nmch tnutt be paid for X3800 nary fiva per cen«t.«at 

180|| per cent. ? Ant. £4595 ISt. 6d. 

5. What turn matt I rtmit my broker, to porehate fStr me 
£750 bank ttock, at 80et per cent. ? Ant. £1564 18t. 9d. 

«. What will £850 lOt. ttock cott, at 88| per cent. ? 

Ant. £888 18t. lOfd. i. 
Cass S. 

To calenhte what ttock any given tam will pvehate. 
RtTi.E.^-Midtiply the sum to be invetted by 100, and divide 
the product by the selling price of the ttock, increated by;^, the 
^otient it the quantity ^ttook. 

Example.— How much stock at 81 1 per cent, will £658 
purchase? 

81.5)65800.0(800 Stock. The operation here it performed 
6580 decimally, and is to simple at to re- 

00 quire no explanation. 

ZXERClSEt. 

, 1. How much 3 per cent, consols, at 86{, will d£650 Its. 6d* 
purchase? Ant. £750: 

2. How much stock in the 3 per cents, red., at 65| will £313 

18s. purchase ^ Ant. £3lt5« 

3. How much India Stock, at 810||, will £8109 Ts. 6d. 
purchate ? Aot. £1000. 

o 
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4. My broker iiiTested for me jC13l8 6s. 8 jd. f in the 3 per 
cents, red. when selling at 79| ; what quantity of stock 
should be entered to my name? Ans. £1950 10m. 

6, How much. stock at 84| will £S 10s. purchase? Ans. j£10. 

Case 4. 

To calculate the rate of interest arising from money invest- 
ed in the Stocks. 

Rule.— Multiply the dividend on a hundred £ stedc by 
100, and divide the product by the selling price increased by 
|, the quotient is the rate of interest. 

Example. — ^What rate of interest arises from investing 
money in the 3 per cent, consols, when selling at 87| ? 

3x100 ^ 300 = 600 ^ 3 ^^ ^3 ^^ 

87|+^ 874 175 ^ 

1. VThat rate of interest arises from vesting money in the 3 
per cents, red., when selling at 75| ? Ans. £3^ g. per oeiit. 

2. When bank stock yields lO^ per cent. ; what interest is 
obtained when it sells at 2S4| per cent* ? 

Ans.je4 138. 54d. 

3. When the 4 per cents, sell for 104 1 ; what rate of interest 
is derived from vesting money in them ? Ans* £3^f . 

4. What interest arises from vesting money in India Stodc, 
when selling at 332, the dividends being 10 per cent. ? 

Ans. £4 6s. 2d. 

5. When 3 per cent, consols sell at 84y\ ; what interest do 

they yield for money invested in them ? Ans. £3 1 Is. O^d. 

6. When 3 per cents, sell at 87 §, and 4 per cents, at 104^ ; 
which is the preferable investment for money, and how 
much ? Ans, The fours by 7/7^ f per cent. 

PBOMISCUOUB EXERCISES. 

1. What must I pay for £100 a-year in the long annuities, 
when selling at 164 yean purchase, brokerage ^ per cent, 
qtn the cost ? Ans. £1652 Is. Sd. 

2. WhiM; annual pension can I purchase in the long annuities 

for £1800, when selling at 17 years purchase, brokerage ^ 
per cent, on the purchase money ? Ans. £105 156. 

3. What is the neat proceeds of £80 a-year in the long an- 
nuities, sold at 174 years purchase, brokerage ^ on the 
gross proceeds ? Ans. £1398 5s. 

4. When the 3 per cent, consols sell for 86 1, how much mo- 
ney must I remit to my broker, to purchase for me an an- 
i^uity of £150 a-year ? A ns. £4325. 

6 
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S^ How must the 3 per cents, aell to yield 44 per eent. Ibr 
money invested in' them ? Ani» £66||. 

6. How mutt the 4 per cents, sell to give 5 per cent, for mo- 
ney vested in them ? Ans. 80|. 

7. How much is gained by purchasing £1000 stodc at 75}, 
and selling it at 78| ? Ans. £32 10b» 

9. By selling £800 stock in the 3 per cents, reduced at 85|, 
and investing the proceeds in 3 per cent, consols at 85{ ; 
how much of this latter stock do I hold ? Ans. £797 1||. 

9. If the 3 per cents, sell for 84| what should the 4 per cents, 
sell for, to give the same interest ? Ans. £113^. 

10. M^hatmust I pay for 12 exchequer bills of £500 each, 
bearing interest at 2 pence per cent, per day, bought 60 
days after date, at a premium of 2/ per cent., and broker- 
age 1/ per cent. ? Ans. J80039. 

11. If the 3 per cents, reduced sell for 87f, and the 3 per cent, 
consols for 86| on the Ist March; which is the preferable 
investment, and how much P Ans. Red. by £,^f f ,. 

1 2. How much per cent, should the 3 per cents, red. sell higher 
than the- 3 per cent, consols from 5th July to 10th (Sat. ? 

Ans. £0 146. 6id. ^\. 

13. How much per cent, should the 3 per cent, consols sell 
higher than the 3 per cents, red., from 10th October till 
5th January ? Ans. £0 15s. 9fd. /,. 

14. Bought £3000 omnium, on which 30 per cent, had been 
paid, 8t a premium of 1 per cent. ; what should I pay, al- 
lowing bitdLerage | per cent. ? Ans. £933 158. 

15. Calculate the neat proceeds of £4250 reduced script, sold 
at 83| per cent., deducting 4 instalments of £600 each, 
still unpaid, brokerage | per cent. ? Ans. £1127 10s. 



INSURANCE OFFICE CALCULATIONS. 

Insubance is a contract between parties, by which the in- 
siurers, for the consideration of a stipulated per centage, engage 
to exempt the insured from any assigned risk, to which be is 
exp(Med» 

Case 1. 

To calculate the premium and policy duty on land insurance. 
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BvLC-ioMiiltiply the sum to be inioTed by the premiuia 
both in £% and divide the product by 100, the quotient ie the 
premium* 

To find the policy duty. Multiply the duty on 100, by the 
number of lOOi, the product is the duty, which added to the 
premium gnres the fuU expense. 

Examples.— What is the expense of insuring my household 
furniture, books, &c, against accidents by fire, te the amount 
of £1S70, premium 3/ and policy duty 3/ per eent. 

1870 X .15 ^ 100 a jC^ 16 1| premium. 
19 X 3-f- 20 as g 17 pohcyduty. 

£6 13 1| full expense. 

The sum to be insured is here multiplied by .15 the decimal 
of 3/, and the product dMded by 100 giTes £9 16s. 1^ 

Again we calculate the policy duty on 19 hundred because 
the duty is charged on the part of 100 the same as on 100, 
that is £70 pays the same policy duty as 100. 

EXERCISES. 

1. Wh»t is the expense of insuring £^60 against risk by fife» 
premium if» and policy duty 3/ per cent. ? Ans. £9 46. 

2. What is the expense of insuring £66B lOs. on furniture, 

books, ciothea, &c. against accidents by fiie, premium 3/, 
and policy 3/ per cent. ? Ana. £1 lis. O^d. J. 

% What must I pay for insuring £6840 on a spinning mill, 
against aecidents by 6xe, premium 5/, and policy duty 3/ 
I»r<»»t.? Ans. £27 98. 

4. Insured £1500 on goods on the eaaak between Edinburgh 
and Olasgow against accidents, premium 1/, policy duty 
2/6 per cent. ; what is the expense ? Ans. £2 128. 6d. 

4. Insured £2320 on my crop in the bam, and bam-yaid 
agsinst aoeidents by lire, premium 3/, and policy 3/ per 
cent. ; what must I pay ? Ans. £7 Is. 7jd. 

6. What must I pay for insuring my farm stock, valued at 
£2160, premium 24, policy 3/ per cent. ? A»8. £S7 6s. 

T. What is the expense of insuring £25680 on a distillery^ 
premium 5/, policy 3/ per cent. ? Ans. £102 15s. 

8. What is the expense of insuring £6000 on a ship and carw 
go, in harbour, premium % and policy 2/6 per cent. ? . 

Ans. £16 lOs. 
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Case S. 

To Cakalate S«tt Inrannoe. 
This caie is performed by the iame nde as last case, only 
whan th* rate is in gmneas increase the sun Co be insured by 
^ of itself, before applying the rule. 

ExAMPLE^^Find the eizpenie of inroriDg £1860 on a ship 
and cargo, from Greenock to Jamaica, premium 5 guineas per 
cent, policy 5/ and oommiasion- 4 per cent. 

y^)1860 5»^)19 i)1960 £97 13» Premium. 

?? £4 15 9^ * 15«PoKcy duty. 

1953 20 ^ ^sCommission. 

5 gOQ £111 lisWhoIe expense- 



97,65 
)20 



13,00 
It will be observed here that the ^ is added only when find- 
ing the premium. 

EXERCISES. 

1. Find the expense of insuring £1000 from Leith to Lon« 
don, premium 1^ per cent, policy 3/6 and commission | 
per cent. Ans. £21 5s. 

.2' Calculate the expense of insuring £^80 on a ship and car« 
go» from Leith to Rotterdam, at 3 guineas per cent, policy 
5/ and commission ^ per cent. Ans. £38 58. 4}d*. ^* 

3. I^'md the expense of insuring £865 on a cargo, from ilaln- 
ga to London, premium t\ per cent., policy 5/ and com- 
mission \ per cent. Ans. £2S 4«. 

4. Find the expense of insuring £2500 on a ship and cargo, 
from Kio JaneirA to Dublin, at 6 guineas per cent, policy 
5/ and commission 4 per cent. Ans. £176 58. 

5. Find the expense of insuring £65320 on a ship and cargo, 
from Calcutta to London, premium 8 guineas per cent. 

• policy 5/, and commission | per cent. Ans. £5976 198. 7d. 
6- Insurance was effected on 600 chests of tea, vahied in the 
policy at ^30 per chest; from China to Liverpool, at £9 
per cent, policy 5/, and ctnnmission \ per cent., but upon 
Arrival, it appeared that only 450 chests had been shipped ; 
And how much must be returned for short interest, after 
deducting i per cent, conmii'ssion, and 1/ per £ of pre- 
mium for brokerage, also find the whole coat of this in- 
surance to the owners^ and how much per cent, it cost 
them. 
Ans. returned for short interest £362 5s., Cost £1392 i5s., 
£10 68. 4d. per cent. 
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7. Insurance was effected on 80 puncheons rum from Tob»- 
go to Greenock, valued in the policy at £18 a puncheon , 
premium £8 per cent, to return 3^ per oent. if the ship 
sail with convoy and arrive safe, policy 5/ and commtsaon 
4 per cent, but upon aiiival it was found that no more 
tiian 65 puncheons had been shipped on board; how miicb 
must the insurers return to the insured, deducting 4 P^r 
cent, commission, lind 1/ per £ of brokerage from the fv- 
turn for short interest ? Ans. £60 9s. 4{d*^. 

H. Insurance was effected on 100 pipes of wine, from Lisbon 
to Leith, valued in the policy at £38 per pipe, premiunk 
7 guineas per cent* to return 3^ per cent, if the ship sailed 
with 4X)nvoy, and arrived safe, which she did ; policy A/» 
and commission 4 p«r cent* ; what is the neat expense of 
this insurance, and how much per cent. P 

* Ans. neat expense £174 168., £4 12s. per cent. 

Case 9l 

To calculate how nmch must be insured to cover any given 
sum. 

Rule.— -Multiply the proposed sum by 100, divide this pro- 
duct by the difference between £100 and the ram of the pre* 
mium, policy, and commission per cent., the quotient ii the 
answer. 

Example. — ^What sum must be insured to cover £650, 

premium 3} per cent, policy 5/, and commission 4 per cent. 

650x100 65000 ^^,- , ^. The process hefe 
■ as S3 £677 Is* 8d. • * 1 

100— (8 5+5+10) require no expla. 

nation. 

J. How much must be insured to cover £1000, pramium 4 
guineas per cent., policy 5/, and commission 4 per cent*? 

Ans. £1052 Is. 64d. 4|§f 
2. How much must be insured to cover £860, premium f| 
per cent., policy 9/6, and commission 4 per cent. ? 

Ans. £886 lis. ll^d. ^V- 
S. Insured so as to cover £3006 on a ship and part eargo^ from 
I.eith to Cork, premium £3 78. 6d. per cent., policy 2/6 and 
commission 4 per cent* ; at Cork she took in goods to the 
value of £150(^ And how much must be insured to cover the 
whole from Cork, to Kingston Jamaica, premium 5 guineas 
per cent., policy 5/ and comnusdon i per cent. 

Ans. £4020 U. SAd. 
4. Fljid bow muQh mu^t be Insured to cover £16Q09 on a sb)^ 
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from London to Bombfty, premium 9^ per cent., piriicy 6/^ 
and commwuion i per cent. ; find alio liow much must be 
iniimd to oorer ker home, premium, poUcy, and commiiium 
ae before. 

Ans. Out £17777 l^ 6|d. }, Home £19753 In. S^d. ||. 

5. Insurance wai effected to coyer 90 hogsheads o( tobacco, 
from Virginia to Liverpool, Tallied in the policy at £24 per 
lAd., premium 5 guineas per cent., policy 3/, and commitsion 
I per cent., but when the ship arrived it was ascertained 
that only 60 hhds. had been shipped ; how much mast the 
inaurers return for short interest, deducting tlie usual bro- 
kerage and commission P Ans. £Si 9s. 4Jd. yVV^i* 

6. Insurance was effected on £6000, to oorer goods from Port 
Jackson, New South Wales, to London, at £8 per cent., 
policy &/ and commission ( per cent. ; but It was ascertain. 
ed that goods only to the amount of £4800 were shipped, 
and the vessel was lost ; find how much the insurers must 
pay to indemnify the insured, the expense of recovering the 
loss being ^ per cent., deducting the usual brokerage and 
commission from the returns for short interest. 

Ans. £5436 98. 9|d. .2124^ 
Case 4. 
To calculate averages. 
Rule.-*- A 8 the whole value at risk, is to the whole loss, so 
is each person's share of the risk, to their share of the loss. 
And fts the whol6 risk, is to 100, so is the whole loss, to the loss 
per cent. 

Example.— A ship bound from Oreenock to Jamaica was 
overtaken by a stortn, in which a mast and rigg^'ng, long boat, 
And anchor were cut away, and to lighten the ship, goods were 
thrown oyer board to the value of £800 ; replacing mast and 
fig^ng cost £900, long boat £60, anchor £60. I'he ship and 
neat freight were valued at £9600, of which £5600 was insured ; 
the cargo was valueil at £12000, of which L8500 was insured ; 
find the average loss per cent, and what each party must sus- 
tain of the loss. 

Replacing mast and riggfing, deducting |, £600 

I Long bdat, dMucting ^-i • • 40 

■ Anchor, • • ' . . 60 

Goods thrown overboard, . . • 800 

Total average loss, ss £iSOQ 
Ship and freight insured, £5600 { _ i^iqq 
C«rgo insured, . 8500$ 

Ship and freight risked, 4000 

Cargo risked, * 8500 

Whol9 value at risk, » £21600 
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As 21600 ; 100 ;; 1500 ; £6\l Low per cent. 

As 21600 : 14100 :: 1500 : £979 3 4 Insurers pay. 
As 21600 : 4000 :: 1500 : £277 15 6} | Shipowners pay. 
As 21600 : 3500 :: 1500 : £243 1 l|| Owners of goods pay. 

Proof»£1500 

1. A ship from Barbadoes to Leith, suffered damage by a 
storm in her masts and rigging, repairing which cost 
£300 ; afterwards she was overtaken by a French letter 
of mark, which she beat of, but in the engagement she 
lost her foremast and had her rigging damaged, and sere- 
ral shot in her hull, repairing of which cost £330, by the 
water admitted through the bores which the balls made» 
the cargo was damaged to the amount of £980 : in order 
to encourage the sailors to a desperate resistance, the cap- 
tain promised £10 to each sailor who should surnve the 
action, and £50 to the relations of those who should be 
killed, there were twenty sailors, 5 of whom were killed. 
The ship and neat freight were valued at £6300, of which 
£4000 was insured, the cargo was valued at £10600» of 
which £8000 was insured ; calculate the average lou 
which each party must sustain. 

Ans. Insurers pay «£1263 Is. 6}d. yVeVr* owners of ship 
pay £290 15s. 4^d. xViVt* owners of goods pay £246 
3*- Ojd. ,VV<7- 
2> A ship from London to Leith was driven by stress of wea- 
ther and stranded ; the expense of cutting her o£f was £40, 
repairing rigging cut away £120, replacing a cable £30, 
a new anchor £50, dock dujBs jCIO, the cargo sustained, 
damage to the amount of £400 ; the ship was valued at 
^3000, of which £1500 was insured in London, and £700 
in Leith ; value of cargo £6000, of which £2000 was in- 
sured in London, and £3000 in Edinbui^h; calculate 
what part of the general average loss each party must sus- 
tain. 

Insurers in London pay . . £233 6s. 8d. 

Insurers in Leith pay . > 46 13s. 4d. 

Insurers in Edinburgh pay . . 200 Os. Od. 

Owners of ship pay ... 53 6s. 8d. 

Owners of goods pay . . . 66 13s. 4d« 

3. A ship bound from Bombay to London, suffered damage 
in her masts and rigging in a storm, which obliged her to 
put into St. Helena fbr repairs, on entering the harbour 
she was bilged, which caiised a partial dibloading of the 
cargo, before she could be repaired ; the expense of re- 
pairing the masts and rigging was £300, and the other 
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eluu)S8s fimoniiteil to £100; after l&KwiBg Bl HdflBft di* 
was taken bjr a Spanish g^un-brig, who carried from her, 
goods and provisions to Uie value of JtSOOO. 8he was af- 
terwards retaken by a British sloop of war, and carried 
into Portsmouth, where the ship was sold for £9600, and 
the cargo for £15600, of which f was claimed for salrage; 
the ship and neat freight were valued at £1S000» of which 
£10000 was insured, and the cargo was valued at £18000, 
of which £18000 was insured ; calculate how much each 
party must sustain of the loss. 

Insurers of Ship pay, £1867 4 1| iV 

Insurers of Caigo pay> 8080 18 loi \\. 

Owners of Ship pay, 686 16 64 {{. 

Owners of Cargo pay, 1040 6 51 |{. 

4 Insurance was eflfteted on 60 diests of tea, and 80 hhdi. 
of sugar from the East Indies to Kngland, In the course of 
the voyage the vessel sprung a leak, by which both the 
tea and sugar were damaged, and required to be sold off 
Immediately upon the arrival of the vessel ; the tea was 
valued in the policy at £30 per chest, and sold for £48, 
but if sound it would have brought £60 per chest ; the 
sugar was valued in the policy at £48 per hhd., and sold 
liar £84 per hhd^, but if sound U would have brought £3^ ; 
how much should the owners of the goods receive after 
deducting 8} per cent for recovery, the tea belonging to 
A B & Co., and the sugar to Y Z & Co. ? 

Ans. A B & Co. £351, Y Z & Co. £873. 



COMPOUND INTEREST. 

CoMPOuyD IKTSREST arises from adding the interest when 
due, to the principal, and considering the amount as a new prin- 
cfpaL 

Biii.E.«»Find the amount of the given sum at the time the 
interest is first payable, consider this amount as a new princi- 
pal, and find its amount in the same manner, and so on for 
each payment. To find the compound interest, subtract th^ 
-given principal from the last amount, the remainder is the in. 
terest. 

Example— "What is the compound interesti and amount of 
£1000 for 3 years, at 5 per cent. ? 
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£1000 
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1050 
5 

52,50 
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£1050 
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55,12 
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50,00 


6^Coinpd. amount^ 
ssPrindpal. 

6ssCompd. interest. 




10,01) 


2,50 
12 









6,00 

The process here is so evident as scarcely to require expla- 
nation, for the first year's interest added to the principal be- 
comes the 2d year's principal, and the second yearns interest 
added to the 2d year's principal, becomes the 3d year's prinoi- 
pal, and so on for any number of years* 

EXERCISES, 

1. What will £560 amount to in 3 years, at 5 per cent« com- 
pound interest ? Ans. £648 5s. 4|d. ^. 

2. 'Wliat will £900 amount to in 4 years, at 4 per cent, com- 
pound interest? Ans. £1052 17s. 5id. yVv 

3. What is the compound interest of £2000 for 5 years, at 3 
percent.? Ans. £318 10s. ll|d. ,>,. 

4* What is the amount of £800 at compound interest, for 3 
years, at 4 per cent, when the interest is payable yearly ? 

Ans. £899 178. 9}d. ]. 

5. What is the amount of £800 at compound interest, for 3 
years, at 4 per cent., interest payable half yearly ? 

Ans. £900 18s. 7id. {^. 

6. What is the amount of £800 at compound interest, for 3 

years, at 4 per cent., interest payable quarterly ? 

Ans. £901 9s. 3id. ^V,. 

7. A gentleman dying left his son, who was a minor, an es- 
tate of £30000 a* year, subject to the following restrictions, 
viz. £10000 a-year to support the family and defray pub- 
lic burdens during the minority, the remainder to be ap- 
propriated to pay off a bond of £150000 upon the propar- 
ty, bearing interest at 5 per cent. ; the trustees after pay- 
ing off the debty improved the surplus at 3 per cent, com* 
pound interest; the heir came of age 12 years after his 
father's decease, on which day he gave an entertainment to 
his friends, and tenantry, which cost £3000, and made 
the following presents, to his brother and sister, ea^ £10000, 
to each of his 3 trustees £5000^ distributed among his 
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serrants £2000^ and gR^e to each of 50 poor people on his 
estate £40 ; how inu(& ready money had he Uie command 
of after making these donations? Ans.£626S lis. 6id. ^%. 



DISCOUNT. 

DiscouvT is an allowanee made for the payment of money 
before it becomes due. The psesekt value of any sum due 
some time hence, is that which being put to interest for the 
same time and ratev would amount to the sum due. 

Rule.— «As the amount of £100 for the giren time and 
rate, is to £100, so is the whole debt, to the present value. 
Which present value deducted from the whole debt, leaves the 
discount : oa thus, as the amount of £100 for the given time 
and rate, is to its interest for the same time and rate, so is the 
given sum, to jts discount, which deducted from the imm leaves 
the present wortk. 

Example. — What is the present value, and discount of 
£800 due six months hence, at 5 per cent, discount ? 

m* ' m* £ £ 
As 12 : 6 : : 5 : 2.3 

A>i 102.5 : 100 :: 800 : ^^^^=,£780 98. 9d. present tvortlu 

102.5 

£900u-£780 Qs. 9d.s£19 10s. 3d. discount. 
- Or thus. 

As 102.5 : 2.5 ;s 800:5?^^,£19 lOs. 3d. discount. 

£800-.*£19 lOs. 3d.«£780 9s. 9d. present worth. 
It will be observed here that both the methods given in the 
rule produce the same result. I have considered it unneces- 
sary to give the work at length, the process being so very simple. 

exercises. 

1. What is the present worth of £750 lOs. paj^ble 3 months 
hence, at 4 per cent, discount ? Ans. £743 Is. 4fid,j%\. 

2. What is the discount on £975 55. payable 5 months hence, 
at 5 per cent. ? Ans. £19 ISs? 3$d.||. 

a What is the present worth of £1000 payable tWo years 
hence, discount 3^ per cent. ? Ans. £934 lis. 7j Jy d. 

4. What is the neat proceeds of a bill for £600 due 4 months 
hence, discount 5 per cent , and commission i per cent. ? 

Ans. £587 3s. 3id+. 

5. Bought goods for £930, one third payable every i months, 
how much ready money are they worth, allowing 5 per 
cent, discount ? Ans. £900 38. ljd+. 
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6. Sold goods for £1200 payable | in hand, and ^ etery 4 
months till the whole is paid ; how much discount most I 
allow at 6 per cent* for having the whole paid ready 
money? Ans. £28 17s. 7|d-f. 

7. What ready money will discharge a bill of £9000 due 4 
months hence at 4} per cent* discount ? 

Ans. £2955 13s. S^d. ^\. 

8. If a banker discount bills to the amount of £800000 for a 
year, at 5 per cent. $ how much does he profit by using 
bankers* disoonnt instead of true discount ? 

Ans. £1904 15s. »)d. 

9. What is the present worth of £560 payable 73 days hence, 

allowing 3 per Cent, discount ? Ans. £556 13s. 2}d4-. 
)0. I am offered £675 ready money for a parcel of goods, or 
iS700 at a months ; which is the best ofibr, allowing dis- 
count at 5 per cent, f 

Ans. credit preferable by £7 18s. 6id<f . 

1 1. What sum due 9 months henee is equal in value to £2500 
ready money^ supposing 4 per cent, discount allowed ? 

Ans. £2575. 

1 2. Sold goods for £966 ready money« but my merchant, anxious 

to make other purchases Mrith the money, insists upon me 
taking his blU at 3 months ; for how much should it be 
drawn, including discount at 6 per cent. ? 

Ans. £980 9s. 9id; .4^ 



Equation of payments. 

EavATiOK OF Paymemts is the method used by merchants, 
and others, for ascertaining the time at whidb several debts, 
due at different periods, may be settled at one payment, with- 
out disadvantage to either party. 

RiTLEi — Multiply eaick debt by the time before it becomes 
due ; then divide the sum of the products, by the sum of the 
debts, and the quotient is the equated time for paying the whole. 
BxAMPtE.— -P. owes to R. £300 at 3 months, £60 at 4 
months^and £600 at 6 months ; when should the whole be set- 
tied at one payment ? 

300 X 3 as 900 I here multiply the seveial debts by 

60 X 4 B 240 their respective terms, and divide 

600 X 6 ss 3600 m. ^y,^ 4740 the sum of the products, by 

960 )474 0( 4 281 ^^^ ^^® >^^^ ^ ^® debts, which 

' 394' ^ gives 4 months and 28^ days, the 

0^ gQ equated time to pay the whole. 

"96" 
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1. If £300 is payable in % aumdis, XSOO in 4 flionthi, ani 
900 in 6 months ; when may the whole be paid at ooce 
withont kMB to either party ? Ana. 4 months. 

2. Delivered to a banker the following bills^ vie A B'm Mil 
for £100 due in 20 days, B C*8 for £300 due in 40 days, 
C D's for £980 due in 60 days, and D £*s for £400 dne 
in 80 days ; at how many days shotdd he giant me a bill 
for the whole ? Ans. 60 days. 

d. A debt is to be discharged in the following manner, vis. 
\ present, ^ at 9 months, ^ at 3 months, |^ at 4 mentlis, 
and the rest at 6 months ; what is the equated time for 
payini^ the whole at one payment ? Ans. 3^', months. 

4. A debt of £100 is payable £20 present, £20 in 3 months, 
and £20 every month after till the whole is paid ; when 
should it be discharged at one payment ? Ana. 3 m. 18 d. 

5. A is indebted to fi £600 payable in 4 months, but is will* 
ing to pay £900 in hand provided the rest is fovbom a 
proportionally longer time, to whieh B agneed } refuired 
the time for paying the balance ? - Ans. 6 months. 

6. A gi-anted his bill to B for £1000 at 8 months, but at the 
end of 3 months A is willing to pay £300 provided the 
balance be forborn so much longer, to whidi B consents ; 
when should the balance be paid ? 

Ans. lOl months from date. 

7. A lodges the followhig bills with his banlter on the 28th 
February, viz. B*s bill for £60 payable on the 20th March, 
C*s for £80 payable on the l^th April, D*8 for £100 pay- 
able on the 30th May, and £*s for £140 payable on Uie 
18th of June ; when should a bill for the whole be made 
payable, dnd for how much should it be d^awn, deducting 
\ per cent, for stamp and commission ^ 

Ans. in 77 /, days, or 17di May. Drawn for £S7B 2s. 

8. A debt is to be paid \ present, j at 4 months, J at 6 
months, ^, at 8 months, and the rest at 10 monUis, re^ 
quired tiie time fbr disdiarging the tdiole at one payment. 

Ans. 2} months 



BARTER. 



Bart££ is the method of exchanging One commodity for ano- 
ther, by way of acconuoodation, without direct profit to either 
party. 

p 
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Rule. — ^Find the value of the goods who&e price and quan- 
tity are given, then find what quantity of the other goods may 
be purchased for that money. Ob thus, — As the price of the 
goods required, is to the price of the goods given, so is the 
given quantity, to the required quantity. 

Example. — ^Bartered 73 yards of broad cloth at 19/6 per 
yard, for Irish linen at 3/6 per yai'd ; how much linen should 
i receive ? 

s. d. £ 8. yd. 8. d. s. d. yd* 
As 3 6 : 70 4 :: 1 Or thus, as 3 6 : 19 6 :: 72 
2 $0 ^ _i 
7 lioi • T" 39 
2 72 

£70 4 7 )2808 7 )2808 





8. 


d. 




19 


6 
6 


5 


17 



12 



yds. 401^ Ans. yds. 401 1 Ans.. 

It is evident, when the second part of the rule can be applied 
that the work is shortened considerably* 

EXEBCISES. 

1. A and B bartered, A has 6 hhds. of sugar weighing eadi 

10 cwt. 3 qrs« 18 lb. gross, tare 1 qr. 18 lb. per hhd., worth 
64d. per lb., whioh he barters with B for tea worth 6/4 
per lb. ; how much tea should A receive for his sugar ? 

Ans. 5 cwt. 1 qr. 16^^ lb. 

2. Bartered 7 punch, rum at £67 4s. each, for hoUands at 

£1 5s. a gall. ; how many gallons should I receive ? 

Ans. 376 gal. 1 qt. 2^^ gil. 

3. Bartered 100 yards shirting 'muslin at 2/6 per yard, for ]00 
yards printed cotton at 1/8 per yard, and the remainder, 
in ribbons at 1/3 per yard ; how many yards of ribbon 
should I receive ? Ans. 66|. 

4. H gave K 100 dozen wine at £3 3s. per dozen, for £60 
and 600 yards silk; how was it rated per yard? Ans. 8/6. 

5. M has 16 cwt. 2 qrs. tobacco at £3 5s. 4d. per cwt. which 
he barters with N for 3 cwt. 1 qr. white pepper at 5/ per 
lb. ; who receives the balance, and how much ? 

Ans. N receives £37 2s. 

6. H has 95 pairs of stockings at 3/8 a pair ready money, but 
in barter charges 4/, S has shoes at 6/6 a pair ready money ; 
how should be rate them in barter to be equal with H, and 
how many pair should he give for the stodsings ? 

Ans. 7/1 jKf..y and 53 }| pair. 
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IT. Bartered 16 hhds fpermaceti oil, each 4 cwt. 1 qr« 16 lb. 
gT06s, tare 38 lb. per hlid., at 8/ per gsL of 9 lb., for to<- 
baoco at 2/6, and tea at Bj^ per lb. and to hare an equal 
quantity of each ; how many lbs. of each do I receive ? 

Ans. 817} lb. 

6. A gave Z 20 bags cotton wool, each 3 cwt. 8 qr. 21 lb. 
gross, draft 1 lb. per bag, tare 5 lb. per cent., at 84d. per 
lb. neat ; for which Z gave him an equal quantity of broad 
cloth at 17/6, cassimeres at 3/3, cambrics at 9d.» calicos at 
6d. per yard ; how many yards of each did A receive for 
his cotton ? Ans. 852^ ^3 yds. 



PROFIT AND LOSS. 

Profit akd Loss is the rule by which merchants are 
enabled to ascertain how to buy and sell, so as to gain or lose 
a certain rate per cent. &c 

Case 1. 

The prime cost and selling price given, to find the gain, or 
iosa per cent. 

Rule. — As the prime cost, is to the gain or loss on it, so is 
sClOO to the gain or loss per cent. 

Example. — Bought cloth at 6/8 per yard ; what would be 
gaiued per cent, by selling it at 7/, or lost by selling it at 6/3 ? 

d. d. £ d. d. jC 

As $jz^ : /f :: /j^^ As $0 : 5 :: ^^p 

4d £5 per cent, gain 4 5 

at 7/ _& 

4)25 
loss at 6/3 sl64 percent. 

This example might have been stated thus, as 6/8 : 7/ :: £100 : 
£105 from which subtract £100 leaves £5 ; and, in the second 
part, as 6/8 : 6/3 :: 100 : 93| which subtracted from £100 
leaves £64 as before. 

EXERCISES.. 

- 1. Bought silks at 5/8 a-yard^ and sold for 7/; what was the 
gain per cent. ? Ans. tS^^. 
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9.. Bought a let of tea at 4/9 per lb;, and bqM it beings damag- 
ed for 4/ ; what was the low per cent ? Ans. 15} |. 

3> Bought a pipe of wine for £126, wluch leaked out 15 gal- 
lons, I sold the remaiii,der for £163; what was my gain 
per cent., and what wai^ a gallon sold for ? 

Ans. £2911 per cent., sold for £1 5s. lO^d. ^f per gal. 

4. A grazier bought a lot of cattle for £1000 ready money, 
and sold them immediately after for £1150, for which he 
received a biU at 4 months, and tdiscounted it at 5 per cent* 
and ^ per cent, commission ; what was his gain per cent, 
by this transaction? Ans. £12 10s. 2d. 

5. A gentleman has a rental of £1600 a year, and took bills 
from his tenants at 3 months for half a yearns rent, and 
discounted them at 5 per cent, and | per cent, commis- 
sion ; what did he lose per cent, by this transaction ? 

Ans. 1^. 

6. Bought 1000 lambs at 2 for ^1, and 1000 at 4 for £1, and 
having mixed them altogether, I sold them at the rate of 
6 for £2 ; whether did I gain or lose, and how much per 
cent.? Ans. lost £83 6s. 8d. £11^ per cent. 

Case 2. 

The cost, and gain or loss per cent, given, to find tha selling 
price. 

Rule.— As £100, is to £100 increased by the gain« or di- 
minished by the loss per cent, so is the cost, to the selling price. 

Example. — If 1 purchase brandy at £1 5s. a gallon ; how 
must 1 sell it to clear 1 per cent, and to lose 6 per cent. P 
As 100 : 110 :: 25 : 27s. 6d. to gain 10 per cent. 
As 100 { 94 :: 25 : 23s. 6d« to lose 6 per cent. 

I have considered it unnecessary to give the operation in 
these accounts, they are so simple, especially by cancelling. 

EXERCISES. 

1. Bought wheat at £3 158. a quarter, and sold it at 8 per 

cent, profit ; what was it sold for a quarter? Ans. £4 la. 

2. I am willing to lose 10 per cent, on barley which cost me 
£2 18s. a quarter ; how must I sell it ? 

Ans. £2 12s. 2^. |. 

3. If sugar be bought at £2 10s. a cwt., how must it be sold 
per lb. to clear 12 per cent. ? Ans. 6d. 

4. A of Edinburgh, bought of B of Glasgow, 7000 yards 
muslin, for £583 6s. 8d. and paid for carriage 13/4 ; how 
must he sell it per yd. to gain 18 per cent. ? Ans. 1/11} *f • 
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<• Bonglit butter in Belftst for £9 ISi. a cwt. cash, freight, 
customs, insurance, &e> 4/ ; how must I sell it to gain 15 
per cent, and 3 months Interest at 6 per cent on the out- 
laid money ? Ans. £3 £s. 1 ^d. 

6. Bought cheese at £118 a ton cash; how must 1 sell it per 
cwt. at the end of two months, and take a biii at three 
months to clear ten per cent. ? Ans. £6 6s. B^d. ^ J. 

Case 3. 

The selling price, and gain or loss per cent, given, to find 
the prime cost. 

Rule— As 100 increased hy the gain, or diminished by the 
loss per cent, is to 100, so is the selling price, to the prime cost. 

ExAMPLE.-~Sold tea at 11/ a lb. and cleared 10 per cent, 
and at 8/ and lost 20 per cent. ; what was the prime cost P 
As 110 : 100: : 11 slO/ prime cost. This rule is so plain 
As 90 1 100 : : 8 as 10/ prime cost. that it requires no ex- 
planation. 

EXERCISES. 

1. Sold goods for 6/ by which I cleared 8 per cent. ; what 
* was &e prime cost ? Ans. 4/7 ^d. |. 

2. Sold sugar at £3 is. a cwt., and gained 12 per cent. ; re- 
quired the prime cost? Ans. £2 17s. l^d. f. 

3. Sold tobacco at 2/11 a lb., by which I lost 12^ per cent. ; 
what was it bought for ? Ans. 3/4d. 

4. If by selling coffee at £14 a cwt. I lose 16| per cent., what 
was the prime cost a lb. ? Ans. 3/. 

5. Sold doth at £1 ^ a yard, and took a bill at three 
months, after discounting which, I find 20 per cent, clear- 
ed ; what was it bought for ? Ans. £1 Os. 6|d. ^. 

6. Bought wine, and after keeping it two years, sold it for 

£75 128. a hhd., and cleared 10 per cent, per annum up- 
on the prime cost ; what did it stand me a gallon ? Ans. £ 1. 

Case 4. 

When two sefling prices, and the gain or loss per cent, on 
one of them is given, to find it on the other. 

Rule. — ^As the price whose rate is given, is to the other, so 
is 100 increased by the gain, or diminished by the loss per cent. 
to a fourth proportion^ whose excess above 100 is the gain, 
and its defect the loss per cent. 

Example.— If by selling butter at lOd. a lb. I gain 10 per 
cent* ; what do I gain per cent, by selling at lid. alb. ? and 
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if by selliiig at lOd. I lose 10 p«r cent. ; wbat do I gain or lose 
by selling at lid. a lb. )f 

As 10 : 11 :i 116 : 181 & 121— lOOsJ^^l gain per cent, at lid. 
As 10 : 11 :: 90 : 99 & 100— . 99sr£l loss, per cent, at lid. 
This process is so eimple a^ to vequire no Airther illoBtra- 
tion here. 

EXEltCISES. 

1. Sold paper at 17/6 a ream, and gained 12 per cent. ; what 
do 1 gain per cent, by selling at 18/ ? Ans. £16 48. 

2. Sold carpeting at 3/6 a yd., and cleared 15 per cent. ; what 
4o i gain or lose by selling at 3/ a yd. ? Ans. £14 loss. 

S. By eelUng India shawls at £60 1 gain 30 per cent. ; what is 
the gain or loss percent, by selling at £40 ? Ans. £13^ loss. 

4. If by selling wheat at £3 10s. a quarter I lose 20 per 
cent. ; what do I gain or lose by selling at £4 a quarter ? 

Ans. £8|lo8a. 

5. By selling hats at £1, I lost 12^ per cent. ; what do I gain 
or lose by selling at £1 5 ? Ans. £9 Ts. 6d. gain. 

6. A tobacconist, by selling snufF at 4/ a lb., cleared 8 per 
per cent. ; but growing scarce, he raised to 5/ a lb. ; hov 
much did he then gain per cent. ? Ana. £35. 

7. A grazier was offered £10 ^ bead, for a score of cattle, by 
•which he would have gained 9 per cent. ; but expecting 
markets to rise, he kept them for 6 months, and then sold 
them for £12 a head ; how much per cent, did he gain 
on the prime cost, after paying £25 for grass ? 

Ana. £17 3e. 6d. 
Case 5. 

When the cash price is to be advanced, so as to allow any 
proposed discount or credit. 

RvLE.— .As 100 minas its disooiant, is to lOO, so is &e cash 
to ^e advanced price. 

Example. — How must I rote broad cloth a yard to obtain 
£1 ,4j, and allow a discount of .1^ per cent. ; anil if bou^t at 
15/, how must I sell it to gain 10 per cent., and allow a dis- 
count of 4 per cent. 

As 90 : 100 : : 24 Ans. £1 6s. 8d. to allow 10 per cent, discount 
As 96 : 110 :: 15 Ans. 17/2^ to allow 4j and gain 10 per cent. 

exebcises. 

1. H-ow nittst I sell mustard to faaye 1/6 a lb., after dkwfng 
4 per cent, discount ? Ans. l/6f 
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S* Hmr »iittliftU8irirHttoliftVBll/a«iilloti» and allow a 
discomt of 18 yer omt. f Am. 12/6. 

3» Bought loap at j£2 16s. a cwt. ; how must I sell it to 
gain 7^ per cen^ after it has inleaked 1 lb. in 80 of the 
original weight ? Ans. £3 Ss. i^d. ||. 

4. Bauqglit coals at 9/ a ton ; how must I seU them to clear 6 

per cent., and giro 6 months credit ? Ans. 9/10 ^. 

6. Bought achooi books at 2/6 ; hew must I sell them to dear 

10 per cent, and give 2d. a shilling disoonnt ? Ans. 3/34 I* 
6> Bow must I sell herrings worth £1 10s. a barrel cash, to 

allowadiaoountof 4percent.? Ans. £1 Us. Sd« 

Case 6. 

Wlicn die whole gain or loss, and the late per oent an 
girea, to find the prane cost, or seUiag prieeof the whole. 

Bni.E.»As the rate per cent, is to 100» so is the whole gain 
or loss to the prime cost ; whidi, increased by the gain, or 
djjnini&hed by the loss, giyes the selling price. • 

ExAKPLS.— Sold goods at 6 per cent, profit, and cleared 
j657 ; what wore they bought and sold for? 

As 6 : 100 : : &7 : iS950 prime cost. 
£960 ^- 67«£1007 sold for. 

EXERCISES. 

1. Jf I lose ^50 by tea at the rate of 2^ per cent. ; what was 

it bought and sold for ? 

Ans. bou^ £or ^£2000, and sold for £1950* 

2. By aellmg ooffse at 3/ a lb., I gained £16 at the rate of 
5| por cent. ; what quantity was sold ? 

Ans. 16 cwt. 3 qr. 6| lb. 

3. Sold sugar at lOd. a lb., by which 1 lost £80 at the rate of 
12 per oent ; whstt quantity was sold, and what did it 
eoetacwt.? 

Ans. sold 125 evrt. 2 qr. 24 lb. cost £5 6s. 0|d.{f . 
•4. R0tafied cheese at dd. a Ui., by which I gained £100 at 
^e rate of 10 per «eiat. ; what quantity did 1 sell ? 

Ans. 14 ton 14 cwt. 2 qr. 16 lb. 

5. Sold wine At £3 lOs. a ^doaen, and gained £1000 at the 
rate of 15 per oent> ; 'what was it bought and sold foe, 
and 4iow many dozens weve sold f Ans. bought for £6666 
18s. 4d. Sold for £7666 13s. 4d. Qt 2190|f doE. 

4. Md tobacco at £11 4s. a cwt., by which 1 lost £160 at 
the ia«a of 8 per cent.; what quantity did I sail, and 
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what was it bought and sold for ? Ans. Qt. 8' ton 4 <nrt. 
1 qr. 4 lb. Bought for £3000. Sold for £1B40. 

Promiscuous Exercises. 

1. Bouglita house for £600, and after paying £60 for repairs, 
sold it for £72G ; what was the gain per cent. ? Ans. £10. 

2. By selling rum at 18/ a gallon, I gained 24 percent. ; what 
is the gain or loss per cent., by selling for 16/ ? 

Ans. £10| gain. 

3. Bought cheese at £3 per cwt. cash, and after keeping it 4 

months, sold it for £3 10s. per cwt., but found it had lost 

4 lb. per 100 lb. of the original weight ; what did I gain 
or lose per cent., including interest ? £10 6s. 8d. gained. 

4. Bought 100 jars of Dutch butter, each weighing gross 30 
lb., tare 8 lb. per jar, for £120 ; of which I retailed 50 jars 
at 1/4 per lb., 20 at 1/1 per lb., and the rest at.lOd. per 
lb., the empty jars were sold for 1/ each ; how much did 
I gain or loss upon the whole, and how much per cent. ? 

Ans. gained £9 13s. 4d. £8^^ per cent. 

5. A vintner bought a puncheon of aqua, containing 130 gal- 
lons, for £58 10s., and paid for carriage £1. 12s. 6d., he 
sold unreduced to a friend, 40 galls, at 11/, to the remain- 
der he added a gallon of water for every 5 of spirits, and 
retailed it at 5d. per gill ; how much did he gain per cent, 
upon his outlaid money? Ans. j£56^||. 

6. By selling wheat at £if a quarter, cash, I gained 6 per 

cent. ; how should I sell it per quarter, to clear the same, 
and give a discount of 5 per cent. ? Ans* £4 48. 24d. j\, 

7. Sold rice at £1 ITs. 4d. per cwt., by which I cleared £70, 
at the rate of 142 per cent. ; what quantity was sold, and 
what was it bougpt for per lb. ? 

Ans. 300 cwt«, bought for 3id. a lb. 

8. Bought 1000 quarters of wheat, at £S a quarter, and after 

15 months, sold it for £3 10s. a quarter ; what did I 
gain or lose per cent., considering that the quantity had 
inleaked 3 per cent., deducting also interest on the cost at 

5 per cent, per annum, and £107 10s. for granary rent 
and incidental charges ? Ans. £3 6s. 8d. per cent, gaiib 

9. Bought 12 hhds. tobacco, weighing gross 84 cwt., tare, 12 
lb. per cwt., at £14 per cwt. neat, of which I sold 25 cwt. 
at 14 guineas a cwt., but the market rising, I wish to sell 
the remainder, so as to clear 20 per cent, upon the whol^ 
what must I charge a cwt. ? Ana« £17 1 78. 
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10. Sold a quantity of tea at 5/6 a 11>., bv which I lost £20 at 
the rate of 8^ per cent. ; required the quantity sold, and 
the prhne cost per lb. Ans. 800 lb. cost. 6/ a lb. 

11. Bought 50 jars of French grapes, weighing gross '40 lb. a 
jar, tare 15 lb. each, of which I retailed 20 jars at 3/ a lb., 
10 at 2/6 a lb., and the remainder at S/ a lb., and the 
empty jars sold for 2/ each, I ha^e gained 10 per cent, by 
this transaction, what was the prime cost of the whole ? 

Ans. £146 lis. 9^d.^. 

12- Sold a quantity of silks, ^ of the whole at 5/ a yard, by 

which I gained at the rate of 25 per cent., the remaining 

] brought only 3/6 a yard ; whether did I gain or lose, 

and how much per cent, by this transaction ? 

Ans* last 3| per cent. 



MERCANTILE COMPOSITIONS 

OB 

ALLIGATION. 

Mehcaittilx Compositxok is the method of finding the 
Talue, or quaKty of any part of a mixture, of wMch the price, or 
qoidtty of the sereral ingredients is ghren ; or of fining the 
quantity of any proposed ingredients necessary to make a com- 
position of any assigned price, or quality. 

Case 1. 

When the quantity, and the price, or quality of the sereral in- 
gredients are given, to find the price, or quality of any proposed 
part of it. 

RuLC-p— Multiply each ingredient hy its price, or quality, and 
the sum of the products, divided by the sum of the ingredients 
is the answer. 

Examples.*— Ist, A grocer made a composition of 20 lb. tea 
at 4/6, 16 lb. at 6/, and 12 lb. at 8/; what should he charge for 
a lb. of the mixture ? 

2d, A goldsmith melted together 6 llkof goid 20 caracts fine, 
12 lb. of 22 caracts Boe, and 16 lb. of 23 caracts fine ; of what 
finexMSB is » lb> of the mixture ? 
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1st. 2d. 

20x44=1 90 6 X 20 » 120 In the first ex- 

16 X 6 = 96 12 X 22 =r 264 ample the price 

12^x8 =^ 16 X 23^368 of the ingfe- 

48 )282(5/l^ 34 )7&2{22j^j dients is given 

240 68 ^o ^^^ t^c pnce 



&c. &C. 



of the mixture. 
In the . second 



example the quality of the several ingredients is given to find 
the quality of the mixture. 

EXERCISES. 

1. An apothecary made the following composition of medi- 

cines, viz. 6 lb. at 6/, 4 lb. at 5/, 8 lb. at 4/6, and 6 lb. at 
3/ ; what is the value of a lb. of the mixture ? Ans. 4/7. 

2. A grocer mixed 4 cwt. sugar at 50/, with 6 cwt. at 60/ and 
8 cwt. at 75/; what is a cwt. of the composition worth ? 

Ans. £3 4s. 5id. {. 

3. A spirit dealer mixed 10 gallons aqua at 7/ a gallon, with 12 
at 7/6, 6 at 8/, 4 at 9(6, and 4 gallons of water ; what is a 
gallon of the composition worth ? Ans. 6/10. 

4. A corn chandler mixed 3 qrs. of beans at 44/, with 6 qrs- 
of peas at 50/, 8 qrs. of oats at 32/, and 4 qrs. of barley at 
40/ ; what is a qr. of the mixture worth ? 

Ans. £2 Os. 4id. f . 

5. A tobacconist mixes 12 lb. of snuff at 4/ a lb. with 16 lb. at 
6/, 20 lb. at 8/3, and 6 lb. at 18/; what is a lb. of the miie- 
ture worth ? Ans. 7/8^ §. 

6. A silversmith melted together 7 lb. of silver 16 caracts fine, 

8 lb. of 18 caracts fine, 12 lb. of 20 caracts fine, and 5 lb. 
aloy ; of what fineness was the mass ? Ans. 154* 

Case 2. 

To find how much of each simple is in any proposed quantity 
of the compound. 

Rule. — As the whole mixture, is to the proposed quantity, 
so is the several simples, to the quantity of each. 

Example..— A merchant mixed 11 gallons brandy with 3 of 
port wine and 2 of whisky ; how much of each is in 2 gallons 
of the mixture ? 

Gal. GaL GaL 

: 1 gallon 1 quart 1 pint brandy. 
: gallon 1 quart I pint wine. 
: gallon 1 quart pint whisky. 



11 as 16 : 2 


:: 11 


3 as 16 : 2 


:: 3 


2 as 16 : 2 


:: 2 


16 sum 
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The process here !s so simple that it appears nnnecesaary to 
give the work at length. 

EXERCISES. 

1. An oilman mixed together 16 gal. train oil, 36 gal. seal 
oil, and 60 gaL spermaceti oil ; how much of each kind 
is in 14 gallons of this composition ? 

Ans. 2 gal. tr. 4^ gal. se. 7^ gaL sp. 

2. A goldsmith melted together 12 lb. of gold, 4 lb. of silver, 
and 2 lb. of brass ; what weight of these metals is in a vase 
of 5 lb. made of this mixture ? 

Ans. 3 lb. 4 oz. gold, 1 lb. 1 oz. 6 dwt. 16 gr. silver, 6 oz. 
13 dwt* S gr. brass. 

Case 3. 

To increase or diminish the simples in any proposed ratio. 
Rule.— ^As the sum of the given simples is to the proposed 
sum, so is the several given simples, to those required. 

Example.— A spirit merchant had an order for 30 gal. aqua, 
15 gaL rum, 6 gal. brandy, and 6 gal. hollands, but the quan- 
tity was afterwards restricted to 42 gallons, how much of each 
should he send ? 

22 gal* 2 qts. aqua. 
11 gal. 1 qt. rum. 
4 gal. 2 qts. brandy. 
3 gaL 3 qts. hollands. 

EXEaCISES. 

1. A meal-man was ordered to send to a customer 3 cwt. oat- 
meal, 4 cwt. barley-meal, 2 cwt. flour, 5 cwt. split peas, 
and 6 cwt. salt, but the order was afterwards restricted to 
15 cwt. and the same proportions; how much should he 
send of each ? 

Ans. 2 cwt. 1 qr. oatmeal, 3 cwt. barley-meal, 1 cwt. 2 qr. 
flour, 3 cwt. 3 qrs. peas, 4 cwt* 2 qrs. salt. 

2. A grocer had a commission for 68 lb. tea, 140 lb. sugar, 
169 lb. rice, 84 lb. tobacco, 112 lb. soap, and 196 lb. cheese, 
but was afterwards ordered to send in all half a ton, and 
in the same proportions; how much should he send of each ? 

Ans. 99^ lb. tea, 204^ lb. sugar, 245 lb. rice, 122^ lb. to- 
bacco, 163^ lb* soap, 285 { lb. cheese* 

Case 4. 

When the rate of the simplesj and also of the mixture are 



30 


as 56 : 42 :: 30 


15 


as 56 : 42 :: 15 


6 


as 56 : 42 :: 6 


5 


as 56 : 42 :: 5 
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given, to find the quantity of the sereral simples neceiaary to 
make the mixture. 

Rule. — Write the rate of the simples under each other, and 
the mixture rate on their left, and all in the same denomina- 
tion. — Link all the simple rates which are greater than the 
mixture rate, with all those that are less than it.^— Take the 
difference between the rate of each simple and the mixture rate, 
and place it on the right of all those with which it is linked, 
then the difference, or sum of the difHsrences opposite each 
simple expresses the quantity of it which is required to make 
the composition. 

Example. — A wine-merchant wishes to mix, together wines 
at 18/, 23/, 30/, and 36/ a gallon, and to sell the mixture at 28/ ; 
how much of each kind should he use ? 

SE 2+9 ss 10 gal. at 18/. Having placed the 

= 2+9 S3 10 gal. at 23/. rate of the siraplefl, 
s 10+5 =3 15 gai. at SO/. and of the miztine 
=s 10+5 ss 15 gai. at 36/. acceding to the role, 

I link 19 and 83» 
which are both less than the mixture rate, with SO and 36 
which are greater, I then take the difference between 29 and 
19, which is 10, and place it opposite to 30 and 36 the rates to 
which 18 is linked ; I then take the difference between 29 and 
23 which is 5, and place it also opposite to 30 and 36 to which 
23 is linked, with + between it and 10 ; the difference be. 
tween 28 and 30, 28 and 36 are in like manner placed opposite 
to 18 and 23 with which they are linked ; then adding these 
differences we have 10 gal. at 18/ and 23/, and 15 gaL at 30/ 
and 36/, which are the quantities by this method of linking 
required to make tiie compoiHtion worth 29/ per gallon. 

EXERCISES. 

1. A grocer wishes to compound teas at 4/6, 5/, and 6/6, and 

to sell the mixture at 5/6 ; how much of each kind should 
be take ? Ans* 2 Ibr at 4/6 and 5/, and 31b. at 6/6^ 

2. A wine merchant has wine at 9/, 12/ 19/ and 24/ per gal- 
Ion ; how much of each should he use, to make a composi- 
tion worth 19/ a gallon ? 

Ans. 5 gal. at 9/, 12/, 19/, and 19 gal. at 24/. 

3. A brewer has ales tit 3/, 2/6, 1/6 and 1/ per ^on, and 
wishes t<> make a mixture at 2/3 a gal. ; how much of 
each kind should he take ? 

Ans. 24 gaL at 3/ and 2/6^ and 12 gaL at 1/6 and !/• 
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4. A goldsmith has gold at 16, 16, 2J, and 23 caractf fine ; 
how much must he use of each to make i( 20 caracts fine ? 

Ana. 4 at 16 and 19, and 6 at 21 and 2&, 

5. How much aloy must be mixed with gold 24 caracts fine 
to reduce it to 18 caracts fine ? 

Ans. 18 of gold and 6 of aloy. 

6. A com merchant sold wheat which he was to delirer at 
60 lb. per bushel, but upon examining his samples he finds 
them to be 56, ^, and 63 lb. ; how must he mix them to 
enable him to fvUSk his engagement ? 

Ans. 3 at 56 and 58, 6 at 63. 

Case 5. 

When the rate of t}^ simples, and of the mixtore are given, 
and the quantityof one of the simples limited. 

HuLE.— Fifid the quantity of the several simples by linking, 
as in last case, then say, as Uie difference opposite to that sim- 
ple whose quantity is limited, is to the other difierences sever- 
ally, so is the limited quantity to the required quantities. 

Example.— How mudi tea at 5/, 6/8, and 9/6 per lb. must 
foe mixed with 14 lb. at 8/, to make a mixture worUi 7/ per lb< 
■ r 60r>^ = 30+ 12«42. as28:14::42: 211b.at5/ 
QA.J ®^ Tn « 30 + 12 = 42. and 6/8. 

**i 114^ J =5 24 + 4 = 28..as 28 : 14 : : 28 : 141b.at 9/6. 

t 96^ =24+ 4 = 28. 
Therefore 14 lb. at 8/, being mixed with 21 lb. at 5/, 21 lb. at 
6/8 and 14 lb. at 9/6 f will make a composition worth 7s. a lb. 

EXERCISES. 

1. A Spirit merchant has 36 gall, of spirits worth 8/ per gall., 
which he wishes to mix with three other kinds wort|i 9/, 
12/, and 16/ a gall., in order to sell the composition for 11/ 
a gall. ; how much of each should he use ? 

Ans. 36 gall, at 9/, and 30 gall, at 12/, and 16/. 

2. How much coffee at 3/, 2/8, and 2/, must be mixed with 40 
lb. at 2/4, that the composition may be worth 2/6 a lb. ? 

. Ans. 40 lb. of each kind. 

3. How much rum at 18/, 15/, and 14/ a gall., must be mixed 
. with 10 gall, of water, to reduce the composition to 12/ a 

- gaU. ? Ans. 10 gtJ]; of each kind. 

4. A goldsmith melted 15 lb. of gold, 23 caracts fine, with three 

oti^er Mnds of 20, 18, and 17 caracts fine ; how much of each 
must he use that the whole may be 19 caracts fine ? 

Ans. 15 lb. at 20, and 25 lb. at 18 and 17 fine. 
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When the rate of the simples, fend of the mlrture are g:iven, 
*mt the ^nantity of the mixture Mmitcd. 

Rule— Find the quantity o^ the several simples by Unking 
as in last case,, then say, as their sum, is to the hmited quan- 
tity' so is each of them separately, to the several.quan^ute re- 
qliired. 

Example— A farnaer ha» bariey al 46 lb., 4« lU. «i^62 lb. 
a bushel, of which he wishes to make a mixture of 40 bushels 
weiffhine 50 lb. ; how muoh should he take of each kmd ? 

?46!^^2 a 2 as 10^40:: 2: 8 bush, at 46 lb. 
50< 48^ = 2 =2 asl0:40::2: 8 bush, at 48 Ib- 

(62-^«4+2 n6 as 10 J 40 »: 6 ; £lbtwh.at521b. 
Sum To 40 Proof. 

Having fbund the quantities by linking as *m last case, I say 
as their sum, \dilcb is here 10, is to the limited quantity 40, 
to are these qoaatitlee 2, », 6 severely, to tiie Bmited quanti- 
ties 8, 8, 24 of eaelk 

EltxacisES. 

1. An oiUman has ofl at 3/4, 4/, 6/3, and 8/ a gaHon; him 
much of each should he use to make a composition of 84 
gaHoris, worth 5/6 ^ gallon ? Ans. 10 gal. 2 qts. 1J| psnta 
at B/4 and-4/, 22 gaL 1 qt. Ojg pt. at 6/3 and 8/. 

2. A grocer hi^s <fQffiit.fit,lJ9, 2/, 2/6, 3/ per lb. wh|ch ha 
wiSies to 'm\±, so as to We a cwt. worth 2/8 per lb. ; how 
much of each shotdd he nset 

Ans. 141b. at, l/B, 2/„and 2/6, and 70 lb. at 3/. 

3. A vintner has spirits which' he retails at 8y, 10/6, 12/» aod 
' 16/ per gallon ; how mtich of each must he use to fill an 

•Bker barrel worth /5 per glU? Ans. 1 gal. 2/j ^ts. at 
S/ 40/6, 12/, and 5 gal. l^f qts. at 16/. 

4. A fanner has lambs worth £5, £8, £12, and £13 a score ; 
* koi^ many of each should he mix to have 20 score, worth 

£9 10s. a score. Ans* 5 score of each kind. 



• EXCHANGE OF FOREIGN MONIES. 

iSsCBAsrox is the method of ascertafaiing how much money 
of one country, is equivalent to any pfopoted aom of the mo- 
nj^oiaaoUier oooatry, aooovding to agivenaourse of exchange. 
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£xcHAir«x i« tnnsaoted bjr «ierclu»ta and \m0k9n by 
means of *^ Bills of Exchanos," thus lettUiig the mutuU 
debts of distant oooatries without ths expense of remitting 
specie. 

The Pax of Excbajtoe, is the intrinsic yalue of the mo* 
ney of any one country compared with that of any other coun- 
try. 

The CouBsx OF ExcBAVOX is the uncertain and varying 
sum of the money of one country which is giren for a certain' 
and fixed sum of the money of another country. 

A«xo is the difference between bank and eorvent moneyt 
an4 alfo between the intrinaic aad drculatiag v«hie of foreigii 
coins. , 

UsAKCX is the usual time which merchants and bankers in 
one country, aOow to those of another country to pay bills of 
exchange.' 

Pats of Oeace, are the days allowed for paying bills, after 
their term Is expii^ before diligence is used. 

Tables of the monies« weights, and measures, need in the 
commerce of the leveral countries, and states noticed in the 
following treatise on Exchange. 

FRANCE. 

MoKET, OLD SYSTEM— —12 deniers = 1 sou, 20 sous ^ 1 
lirre tournois, 3 lirres s=s 1 ecu or crown, 24 livres or ecus 
= 1 louis 

MovET* MEW STSTEic*— 10 Centimes ss ] dedme, 10 da* 
dmes =3 1 FXAxc, 80 firancs = 81 livres tournois, 100 francs 
= 101| livres tournois. 

Weights, old ststeic— .24 grains = 1 denier, 3 deniers 
ssz I gross, 8 gross = 1 once, 8 onces s= 1 mark, 2 marks =s: 
1 poid de marc or livre, 100 livres = 1 quintal, 1 poid de imarc 
= 75<S0 English troy grains* 

Weiohts* xxw btstsx.— 10 miUigrammes = 1 centi- 
gramme, 10 ceiit^grampies sc 1 dedgramme, 10 decigrammes 
:= 1 OiiAMME, 10 gnuumes = 1 decagramme, 10 decagrammes 
= 1 hectogramme, lOhectogrammes = 1 kilogramme, 10 kilo* 
grammes t=~ 1 myriagramme, 1 gramme = 15.4441464 Eng. 
Troy grains. 

LiXEAL Measvbx, old SYSTEM — 12 lines = 1 indi, 12 
inches = I foot, 6 feet s= 1 toise, 1 toise = 76.734 Eng. inch. 
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Lineal Measure, new system.— -lO millimetres = 1 
centftnetre, 10 centimetres = I decimetre, 10 decimetres :=: I 
METRE, 10 metres :=: 1 decametre, 10 decametres = 1 hecto- 
metre, 10 hectometres = 1 kilometre, 10 kilometres = 1 my- 
riametre, 1 metre = 39.3694 £ng. inches^ 

Old LiauiD Measure. — 2 ehoppins == 1 Paris pint, 92B 
pints = 1 muid of wine at Paris, 384 pints = 1 queue of 
Champaigne, 432 pints = 1 queue Burgundy, or pipe brandy. 
1 pint ^ 57.84 £ng. cubic inches. 

Old Drv Measure. — 16 litrons =: I boisseau, 12 boisseau 
= 1 setier, 13 setier = 1 muid ; 1 boisseau =: 779.564 Eng, 
cubic inches. 

New System of LiauiD and Dry Measures. — 10 mi- 
litres = 1 centilitre, 10 centilitres = 1 decilitre, 10 decilitres 
= 1 LITRE, 10 litres = 1 decalitre, 10 decalitres = 1 hecto- 
litre, JO hectolitres = 1 kilolitre, 10 kilolitres = 1 mvralitre; 
1 litre = 61.024429 Eiig. cubic inches. 

HOLLAND. 

16 pfeniogs = 1 stiver = 5 cents = 2 grotes Flemish, 20 sti- 
vers s 1 florin or guilder = 100 cents = 40 grotes Fl., 2^ flo- 
rins S3 1 rix dollar =: 250 cents = 100 grotes Fl., 12 pence or 
grotes = 1 shilling Fl., 20 Sh. =£1 Fl. = 6 florins or guilders. 

Intrinsic value of the florin banco = 23.274 pence steriing. 
In Amsterdam and all Holland accounts are kept both in 
pfeniugs, stivers, and guilders. Cents and florins, £s sh. and 
pence Flemish. 

Weights — I lb. Dutch standard = 7625 Rng. troy grains, 

1 lb. Dutch troy sa 7595 £ng. troy grains, 1 lb. East India 
Company = 7738 Eng. troy grains, 1 lb. Antwerp for iron, 
silk, &c. == 7261 Eng. troy grains. 

Cloth Measure. — 1 ell of Amsterdam ^ 27.176 English 
inches, 1 ell Flemish ==» 27.976 £ii{^ith inches. 

Liquid Measure.— 4 pints s= 1 stoop, 8 stoops ss 1 stekan, 

2 stekans ss 1 anker, 4 ankers = 1 ahm, 1 ahm =s 9297 Eng- 
lish cubic inches. 

Dry Measure..->36 sacks = 1 last a 178104 Eng. cubic 
inches at Amsterdam, 29 sacks at Rotterdam and 39 sacks (\t 
Flushing ss to a last at AmsterO&di. 
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FLANDXBS AND BRABANT. 

MoxBT— 12 pfaniiigi cumnojr «■ 1 •liFer, SO •tivwi as i 
floiia, 7 fl. cumncj ^ 6 fl* of exchange. 

Wezohts akd MxASirmcs.— .The lb. as 7261 Engliih troy 
fgn&OM^ the long ell for mOkm^ Ac bs 27.33 Bug. inohM, th« short 
ell for woollent » 26.947 £ng» inehct, a yiertel ■■ 4703 Kng. 
cable iadiM, and 37^ Tiertelt ■» 1 last of com. 

GERMANY. 

12 phenings vs 1 scfaillingt 16 schllliDgs m 1 mark lubs, 2 
marks a 1 dollar of exchange, 3 marks s 1 rizdollar, 6 phen- 
ings Ittbs xs 1 g^te or penny Flemish, 12 pence or grotes i» 1 
schilling, 20 schillings ^£\ Flemish, 1 schilUng lubs or Ham* 
bro' ■« 2 pence or grotes Flemish. 

Intrinric value of a rizdollsr as 59.458 pence steritng. 
s Aeeoonts are kept as abore In Hamburg, Uolstein, Lnbec, 
Mecklenbuig. 

4 pfeninga ca 1 krontaer convention enrreney, 60 krentasrs 
sm. 1 florin or gulden, 1^ ilorins ■« 1 rizd<^r current, 2 florins 
^ 1 riz dollar effectiye* 

Intdusic value of a florin ■« 26*615 pence sieriing. 
Accounts 've kept thus in Austria, Bavaria^ Bohemia, Fnus- 
^onia, Hungary, Swabia, Thufingia, Trieste, and TyroL 
^8 pfenings cash « 1 marien gradien, 1 Brunswick, Hanover, 
36 marien grashen ss 1 rixdolutr. \ and Lunebuigv 

Intrinsic value of the rixdollar as 44.688 pence sterling. 

WxiaBTS. 
1 lb. =a 7476 £ng. troy grains at Hamburg and Oldenbuig* 
1 lb. -ai 7461 do. atHolstein,Lubec,andWisniar« 

1 lb. ss 7458 do. at Meeklenbeig. 

1 lb. >K 7511 do- at Hanover and Luneborg. 

I lb. cs 7206 do. at Brunswick and Hildeshcim* 

f ..... ' • • 

. ~- i CiiOVH Measuee. 

i all -B 22.5583 English iacbis a« Hamburg and Holstrin. 

1 «11 » 22.718 do. at Lubec, 

1 ell «A 22.913 doi at Hanover and Loneburg* 

1 ell s 22.469 do. at Brunswidk. 

Det MEASunz.— OOfiMsesiBl last of com s 192905 Eng. 
Gobic inch«| at Hambui^g, 96 sfaeMs s last of wheat and rye 
» 195696 Eng. cubic inchtt at Lubec and Holstein, 96 sheMs 
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= 1 last of oats == 229856 Eng. cub. inches at Labec and Hoi- 
stein, 96 himtens = 1 last of corn == 182208 Eng. cubic inches 
at Brunswick, Hanover, Luneberg, and ZeU. 

RUSSIA. 

60 copecks as 1 poltin, 100 copeckrt s 1 rouble, 2 roubles as 
1 ducat^ 1 rouble at par b 41.32 pence sterling. 

The rouble is subdirided into silver^ and bank notes, each di- 
vided into 100 copecks ; 1 silver rouble = 3 roubles 76 copecks 
bank notes. 

80 alberts groshen = 1 albert dollar. ( Accounts are kept thus 
1 albert dollar = 55.887 pence ster. ( at Libau and Riga. 

W£i6HTB.— 3 solotnicks = 1 loth, 32 loths s±a 1 lb., 40 lbs. 
= 1 pood, 10 poods S3 1 berkowitz, 1 lb. = 6313 Eng. troy 
grains. 1 lb. = 6377 Eng. troy grains at Libau, 1 lb. =s 7223 
Eng. troy grains at Narva, 1 lb. ss 6430 Eng. troy grains at 
Femau, 1 lb. s= 6646 Eng. troy grains at Revel, 1 lb. » 6454 
Eng. troy grains at Riga. 

Cloth Measure. — 16 wershocks = l.arsheen, 3 arshe^ns 
s= 1 sacheen, 500 sacheens .= 1 verst or mile, 1 arsheen = 
28 Eng. inches. 1 ell = 23.5 Eng. inches at Narva, 1 ell = 
21.6 Eng. inches at Pemau and Riga, I ell =21.1 Eng. inches 
at Revel. 

Liquid Measure — 11 czarkens=I kruska, 8 kruskas 
= 1 vedro, 40 vedros = 1 sarokoi, 1 vedro = 751.72 English 
cubic inches. 

Dry MEA8URE.>~8garnitzys = Ichelwerick, 2chelwericks 
= 1 pajack, 2 pajacks = 1 osmin, 2 osmins = 1 chetwert, 15 
chetwerts = 1 last, 1 chetwert = 11902 Eng. cubic inches. 

24 loofs = 1 last of wheat, rye, barley, and peas = 183493 
Eng. cubic inches at Libau, 60 loofs = I last of oats = 229366 
ditto ditto. 24 tons = 1 last of wheat, &c z=. 

237413 Eng. cubic inches at Niirva. 24 tons = 1 last of wheat, 
&c* =aB 1)^5497 Eng. cubic inches i^t Pemau. 2i tons =s 1 last 
of wheat, &e. -z^c 173366 Eng. cubic inches at ReveL 24 tons 
— 1 last of wheat and barley = 190872 Eng. cubic inches at 
Riga, 30 tons = 1 la&t. of oa't$» malt, and peas =3 238590 Eng* 
cubic' inches at Riga. 

SWEDEN. 

MoNEY.^-12 runstycken =s 1 shilling, 48 shillings 3= 1 rlx« 
. doUar> 1 rizdollar =s: 4/9.251 sterling. 
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WxiOKT9.-*^l grocer*! lb. = 6663 Eagm twf gralnt, 1 mi- 
Iter's lb* := 6801 Eng. troy gnint, 1 Maport lb. s 5850 Eng; 
troy gnuna, I S^tnJsand Ibw ss 7460 Eug. troy gnuns. 

Cloth Measure—*! Swedish ells 23.36 Englisli incfaee, 
1 Stralsund ell = 23 £iig. inches. 

Dry Mxasvae.— 56 kamior := 1 ton, 24 ton = 1 last, 1 
last =z 214560 £ng. cubic lnd&es» 96 shtilels 1 last Stralsund 
=r 228234 Eng. cubic inches. 

LiairiD Measure. — 4 quarts s= 1 stop, 2 stops s 1 kannor, 
15 kaimor = 1 ankar, 2 ankars =s 1 eimer, 3 eimers = 1 ox* 
hufiid, 48 kannors = 1 ton, 1 kannor s= 160 Eng. cubic inch* 
es, 1 Stralsund stubgen = 236 Eng. cubic inches. 

DENMARK AND NORWAY. 

MoKEY.— 16 shillings = 1 mark, 6 marks = 1 rixdoUar, 
1 rizdollar currency = 3/11 stg* 1 rixdoUar banco = 4/94 "Nf* 

Weights — 7715 troy gr. -= 1 lb., 16 lb. ss: 1 lispand, 20 
lispands = 1 shippond«. 

Lixeai. Measure.— 12.3| Eng. inches s= 1 Rhindland 
foot, 2 Rh. feet = 1 elL 

liiQUiD Mea8ure.-*228.2 Eng. cubic inches = 1 stubgen, 
10 stubgens = 1 anker, 4 ankers = 1 ahm or tierce, 3 ahms 
= 1 pipe, 2 pipes = 1 Aider, 1 barrel tar = 7074 Eng. cub. in* 

Drt Measure.— 1061.125 £i^. cubic inches »= I scheffeU 
8 scheflfels = 1 toende> 12 tocndes = 1 last. 

PRUSSIA. 

MoxET. — 12 pfenings = 1 good-groehen, 24 good-giosbens 
:^ 1 rixdoUar, 1 rixdoUar currency = 3/2.192 stg., 1 rixdoUar 
banco = 4/2.26 stg. 

5 swares = 1 grote, 72 grotes = 1 rizdollar current =r 
39.242 pence sterling at Bremen on the Weser, and Oldenburg 
in.WestphaUa. 17^ pfenings currency = 1 groshen, 30 gro. 
shens = 1 florin, 3 florins = 1 rixdoUar current == 2/10.18 
stg. at Dantzic, Eoningsberg and Memcl. 10 wittens = 1 sti- 
ver, 20 stivers = 1 florin = 1/2.115 stg. at Embdeii. 

Weights. — 7232 troy grs. = 1 lb., 110 lb. = 1 centner. 

' LiKEAX. Measure— 26.24 Eng. iAches = 1 ell, 1 mile = 
8472.7 Eng. yards. 



176 EXCHANGE TABLBSi 

liiQUiD MsAtvub— 2 oesa^itsl quart,' 99 qmrtM s: 1 
anker, 9 ankers = 1 eimer, 3 eimen a=. I oshoft, 4 oxhuftsazt 
1 f uder ; 1 eimer 3=: ^4&S Eng. cubio incfaei. 

Dbt Mea8VRE.7-3178-72 Eng. cubic inches =r 1 scheffel, 
12 scheffels = 1 malter, 2 malters s= 1 wispel, 2 wispels = 1 
last of qats, 3 wispels =r 1 last of wheat. 

POLAND. 

MOKST.--9 pfenings s=r 1 groshea, 30 gnMheng ss 1 florin 
or guilder, 1 florin = 6.387 pence stg. 

Weights.— 6236 Eng. tioy gr. = I lb., 32 lb. = I stone, 
5 stones = 1 centner. 

LiKEAL Mea8UEE.--»243 Eng. inches s: 1 e]L 

Liquid Msa8ur£.^-2 pounds =± 1 quart, 4 quarts = r 
giurnieci I gamieo s= 97 Eng. cubic inchesb 

Dry Measure.— 3121 Eng. cubic inches = 1 korkeck, 
60 korkecks s34 last. 

SPAIN. 

' M0KE7..i.^marayedies = I real, 20 reals =b 1 Spanisli 
dollar, Vellon money. 34 maravedies = 1 real, 8 reals =r 1 
peso or dollar of exchange, 32 reals = 1 pistole of exchange, 
375 maravedies =» 1 ducat of exchange. Old Plate money. 
32 reals Vellon =17 reals Old Plate. 1 dollar of exchange = 
3/5.959 stg. 

WeioHTs.— 36 grains = 1 adaTme,2adarmes=: 1 dracma, 
8 dracmas =s 1 ounce, 8 ounces = 1 mark, 2 marks = 1 
pound, 25 lb. =1 arroba, 4 arrobas = 1 quintal ; 1 lb. = 
7114 Eng, troy grs. 

LiHEAL Measure — 12 inches ss 1 foot s= 11.1282 JSlig* 
inches, 3feet = 1 vara or yard, 2 varas 2^ 1 brasa. 

LiauiD Measure. — 32 lb. = 1 arroba, 1 arroba =x 955 
Eng. cubic inches. 

Drv Measure.— 3467 Eng. cabio inohM ss 1 fanegm, 12 
fanegas =: 1 cahiz. 
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PORTUGAL. 

Monet.— 400 rees = 1 crowdo of flxcluuige> 480 rees ^ 
1 new crusado, 1000 rees = 1 znilree, 1 milree c= 5/1.842 stg. 

Weiohts.— 72 gre. =»1 oitavo, 8 oitavos =r 1 ouuoe, 8 
ounces = 1 mark, 2 marks = 1 lb., 32 lb. = 1 arroba, 4 ar- 
robas = 1 quintal ; 1 lb. =^ 7084 £ng. troy grs. 

LiKEAL Measure. — 12 points s 1 line, 2 lines = 1 grain, 
6 grains s= 1 dedo, 12 dedoes = 1 foot, 2 f. 54 grs. ^ 1 cava- 
do, S^ feet =: 1 vara, 2 varas = I brasa, I foot s: 12.96 Kng. 
inches.. 



LiQirii) Measure.— 4 quartillos^ 1 Canada, 6 canadas s 
1 alquier, 2 alquiers = 1 almude, 26 almudes s= 1 pipe, 1 al- 
mude s= 1040 £ng. cub* inches. 

Dry Measure. — 4 maquaras ss I quart, 4 quarts =s 1 
meyo, 2 meyoes ^ 1 alquiere, 4 alquieres » 1 fanga, 15 fan« 
gas s= 1 moyo, 1 alquiere s 817 £ng. cubic inches. 

ITALY. 

MONEY. 

Rome — lObajoccl a 1 paolo, lOpaoli ss 1 scudo a 4/7.^75, 
steeling. 

Venice.^12 denari piccoli = 1 soldo, 20 »oldi s 1 lira ss 
5.22 Id. sterling. 12 denari di ducato « 1 grosso, 24gro8si s 1 
ducat ss 2/8.361 sterling. 

Naples.-.— 10 g^ni ss 1 carlin, 10 carlins ss 1 ducato di 
regno ss 3/8, sterling. 10 grani ss 1 carlin, 12 carHns as 1 scudo 
3=4/4.815 sterling. 

3llLAN.^12 dinari currency ss 1 soldo, 20 soldi :_ 1 lira, 6 
lire ss 1 scudo » 3/11.418 sterling. 

Genoa. — 12 denari di lira fuori banco aa 1 soldo, 20 soldi 
ss I lira, 5f lire sa 1 pezza» 8 lire as 1 scudo as 5/8 sterling. 

liEOHORN and. Florence.— 12 denari di lira ^ 1 soldo, 
20 soldi ss 1 lira moneta buona s= 8.606d. sterling. 12 denari 
di pezza ^ 1 soldo, 20 soldi = 1 pezza ss 4/1.455 sterling. 24 
lire moneta lunga s 23 lire moneta buona. 
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Weights. 

Rome.— 24 grains a 1 scrupolo, se 3 scnipoH s= 1 dram- 
me, 8 dr. SB 1 ounde, 12 oz. » 1 libra or lb. ar 5238 Eng. troy 

yEKicB..<-12 OS =r 1 peso gvosso s: 7383 Eng. troy gn. 12 
oz. 1 peso sottile = 4672 Eng. troy grs. 

Naples. — 20 acini = 1 trapeso, SO trapesi =r 1 oz. 12 <n 
= 1 lb. = 4966 Eng. troy grs. 2.8 lb. = 1 rotolo grosso, 100 
rotoli grossi = 1 cantaro grosso. 2.5 lb. =s 1 rotolo piooolo» 
100 rotoli piccoli = 1 cantaro piccolo. 

Milan — 28 oz. = 1 libra grossa =s 11784 Eng. trof gn. 
1 peso sottile = 5060 Eng. troy grs. 

Qekoa— 1 peso grosso s= 4807 Eng. troy grs., 1 peso sottila 
= 4898 Eng. troy grs., 1 rotolo cantaro s: 7460 Eng. troy gn. 

Leohork and Floqence.— 24 grs. = 1 denari, 24 denari 
= 1 onnoe, 12 oz. = 1 lb. = 5243 Eng. troy grs. 

LtNfiAL MEAstrae. 

ftoME.-»l foot as 11.61 Eng. inches, 1 palmo » 9.791 Eng. 
inches, 8 palmi :±= 1 canna, used for silk and woollens, 1 brac- 
do for these goods = 33.384 Eng. inches, but for linens the 
CBJma is = 82.276, and the bracdo = 24.992 Bng. inches^ 

Venice. — 1 foot 7= 1^677 Eng. inches. The silk bracdo 
=s 24.825, and the woollen braecio = 27.354 Eng. inches. 

Naples.— 12 onzie = 1 palmo, 8 palmi =3 1 canna ss 83^05 
Eng. inches. ^ 

Milan.— The bracdo =: 23.135 Eng. inches. 

Oenoa.*.-! palmo = 9.725 Eng. indies, 1 canna grossa a 
116.7 Eng. inches, 1 custom-house canna s 97.5 Eng. indies. 

Xeobork and FL0EENeE.^~2 palmi 8 1 bniocio, 4 bracd 
3B 1 canna. The wollen bracctois a^ 23.2^5, and the sflk^iMv 
do is 3k 22.813 Eng. inchfls. 

Li<Q«nD Measvrs. 



Rome.— 4cartocd si fogHetta, 4fogliette as 1 boeeale, 82 boc* 
call BB 1 barile of wine as 2556 Eng. cubic inches. 4eortoeci » 
1 foglietta, 4 fogliette s 1 boccale, 28 boccali » 1 barito of oil 
■B 2237 Eng. cubic inches. 
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ttfro, .4 qutrtori » 1 Ugmicift, 4 bigimoe w 1 aaipboni w 
38581 £ng- cubic inches. 40 miri » 1 migliago m 1000 peso 
groisoof oiL 

NA7i.sfl.^-60 cmbA m 1 bsrilt w 2408 Eng* cable inehct. 
39 pignatte a 1 slara, 10 aiftri ■■ 1 fltknam 11S29 £09. cubic 
inches. The buHe is used for vina, Ap^ the siUmft fior cti. 

MILAV.<r-^ baccali n^ 1 pint, 8 jgnts n 1 mina 2 mine m 
1 staro, 3 naii s I'bfanta's 51(^9 JEng. cubic inches. 

Gekoah— 50 pints s 1 band, t banda «■ 1 mooarok m 
10531.3 £ng. cubic inches* 

VmanoaoK avd Fx4>mnrcs.«i^S q[aartiieei ■■ 1 nenetta, 2 
meaaette « 1 boooalo, 2 baccali » 1 fiasco, 20 fiaschi a 1 ba- 
lila. 1 baiile of wine at LeghoiU'M 2564, and at Florence ss 
.2427 Bng.i coble indies. The barile of oil at both jhaow ss 
1924 £n^ ciibic inchee. 

Dmy Mxabuux. 



RoME«— 1^ starelU - 1 staio^ 3 m^i «• 1 qoftita^ 4 qaarte » 
1 lubbio « 16701 £ng. cubic inches. 

Vx»icc.-*4 ^puaters — 1 staro «- 4946 Eog. cubic indiet. 
Naples.— 36 tomoH « 1 carro * 112388 Sag, cubic inches. 

MnA]r.-^2 slaraBi —' I staio, 8 staji — 1 moggo, 2 moggi 
- 1 nibbo, 14 rabbi i- I ndna ^ 2S6445 Ehg. cubic inches. 

GsvOA.— 12 gambette ^ 1 4Qart% 8 qaarte «i 1 mina - 
7116 £ng. cubic inches. 

IiEOHOKK AKD FtOKZircs.-— 8 nuuEsete - 1 quarta, 12 
HOarte - 1 stai<i, 3 stfe(^ * 1 sbodo, 8 saod at li^hom, and 7i 
at Florence • 1 moggtOy 1 saoeo « 448&Ettg. cubic iddiee. 



TtTKKEy. 

. MotrEYM*-3 Mpers m 1 para, 40 parM - 1 pteter ^.1/1.972 
sterlii^. 

WxiGfffs.-.-60 drams - 1 oz*, 12 0& «» 1 rottolo « 35187 
£9Bg. troy grs. 

Linsai.Mbasok&«^1 archil^ or lengpie «27«88 Eng, inches, 
] andasseai.or short pic «• 254 ^^* ^ches. 

5 
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LzQun) Measubs.^*! almud - 519.57 Eng. cubic inchest 
Dry Measure. — 1 killot — 2162.6 Eng. cubic inches. 

IRELAND. 

Irelavo exchanges with Beitaik a variable number of 
£,*i and sh. currency for £100, sterling, par j£100, sterling 
for £108 6s. 8d. Irish, and 3 days of grace, the same as in 
Great Britain. 

As the exercises in Exchange are all performed by rules al- 
ready g^ven and explained, it would be superfluous to repeat 
them again under this head. 

EXERCISES. 

1. Reduce £1000 sterling into Irish monev, exchange at par. 

Ans. £1083 68. 8d. 

2. Reduce £1000 Irish currency, into sterling, exchange at 
par. Ans. £923 Is. 6^d. \\. 

3. A of liOndon owes B of Dublin £6787, Irish ; for how 
much sterling' should B draw, exchange 12^ per cent. ? 

Ans. £5938 12s. 6d. 

4. A of Dublin owes B of London £5000 sterling ; for how 
much Irish should the bill be drawn, exchange 84 per 
cent. ? Ans. £5425. 

5. My annual rental in Ireland is £7658 ; for how much ster- 
ling should I draw upon my agent for half, a year*s rent, 
exchange 10 per cent. ? Ans. £3480 18s. 2j\d. 

6. A gentleman d^ws £6400 from a banker in London, and 
orders upon his agient in Belfast for the amount ; for how 
much Irish should the order be given, exchange 15 per 
cent., commission i per cent. ? Ans. £7396 168. 

WEST INDIES. 

Par of exchange with Jamaica is £100 sterling — £140 cur- 
rency, but in the other islands there is no fixed par. 

EXERCISES. 

1. How much sterling does £10000 Jamaica currency amount 
to, . exchange at par ? . Ans. £7142 178. l^d. |. 

2. How much Jamaica currency does £880 sterling amount 
to, exchange at par. ? Ans. £1232. 

3. My factor in Barbadoes has purchased goods on my ac* 
count to the ralue of £4650 currency ; for how much ster- 
ling should he draw, exchange 144 per cent., commission 
6 per cent. ? Ans. £3422 18s. 4d. 
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4. My agent in Martinico owes me £12<S80 eanency ; for 
how much sterling should I draw, exchange 220 percent. ? 

Ans. £5763 128. 84d. ^f . 

5. My factor in Trinidad has sent me goods to the amount 
of £4650 currency ; for how much sterling should he draw, 
exchange 200 per cent., and factorage 8 per cent. ? 

Ans. £2511. 

6. How much Jamaica currency will purchase a bill on Lon. 
don for £1000 sterling, premium in favour of London 124 
per cent. ? Aos. £1575. 

AMERICA. 

America exchai^ges with Bbitaix a rariable number of 
£*8 currency for £100 sterling, par £100 currency s ^90 
sterling in the British possessions. Par of the dollar ae 4/6 
sterling, or 40 dollars « £9 sterling. 

EXERCISES. 

1. How much currency of Canada must be given for £650 
sterling, exchange at par ? Ans. £722 4s. 5 J d. 4. 

2. My factor in New Brunswick owes me £896 currency, 
what is the amount in sterling money, exchange at par ? 

Ans. £806 88. 

S. How much New York currency will purchase a bill of 

£1000 sterling on London, exchange 178 per cent., and 

premium 3 per cent. ? Ans. £1833 8s. 

4h How much sterling must I remit to Pensylvania to pay a 

debt of £3650 currency, exchange 168 per cent. ? 

Ans. £2172 128. 4id. f. 

5. My factor in New England writes, that he has drawn on 
me for ^5890 sterling ; how much currency does his draft 
amount to, exchange at 136 per cent. ? Ans. £8010 88. 

6. Reduce 8640 dollars into sterling, bills on London being 
at a discount of 2 percent. An^. jei983 13s. 5|d+. 

FRANCE. 

France exchanges with Britaik a variable number of 
francs and cents, per £ sterling, par 23 francs 23 cents — £1 
sterling. Usance 30 days after date, and 10 days of grace. 

EXERCISES. 

1. How much sterling in 860 fr. 50 cents,, exch. 24 fr. 50 
cents, per £ sterling ? Ans. £35 2s. 5|d. f|. 

R 
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2. In £S65 sterling ; how mimy francsy exch. 25 fr. 20 cents, 
per £ sterling ? . Ans. 14238. 

3. What is the value of 3630 livers, in sterling money, exch. 
31 pence per ecu. ? Ans* £156 58. lOd. 

4. In 700 myriagrammes, how many cwt. avoirdupois ? 

Ans. 137. cwt. 3 qrs. 16.164 lb. 

5. My agent in Paris has purchased on my account a myria- 
metre of silks at 5 fr. 40 cents, per metre ; how much stg. 
should he draw for, exch. 25 fr. 5 decims per £ stg. and 
how should I sell it per impl. yard, to clear £300 and pay 
£120 of duty and expenses? Ans. draw for £2117 12s. 
Hid. ^7, Sells for 4/7i. |if|S||. 

6. Purchased in Bourdeaux 25 myrialitres of cognac brandy, 
at 1 fr. 25 cents per litre, exch. 25 fr. per £ stg. paid for 
duty, freight, &c. 18/6 per impl. gah ; how must I sell it 
per gal. to clear 25 per cent. ? Ans. £1 Ss. 9f d+. 

HOLLAND. 

Holland exchanges with Britain a variable number of 
shillings and grotes Flemish, per £ sterling. Par 36/7 banco 
per £ sterling. Usance one month after date, and six days of 
grace. 

EXERCISES. 

1. Reduce £1000 stg. into florins, exch. 37/9 Fl. per £ stg. 

Ans. 11325. 

2. Reduce 1858 florins, 20 cents., into stg. money, exch. at 
par. Ans. £169 6s. 2|d. fi$. 

3. Reduce £650 Fl. banco into currency, agio 2\ per cent. 

Ans. £666 58. 

4. Reduce £860 Fl. currency, into banco, agio 3 per cent* 

Ans. £834 19s. O^d. yVs* 

5. Reduce £480 Fl. banco, into current guilders, agio 3^ per 
cent. Ans. 2980 guiL 16 st. 

6. Reduce 680 guilders 15 st., 8 pf. currency into stg., agio 
5 per cent., exch. 36/8 Fl. banco per £ stg. 

Ans. £58 18s. 9|d. f f. 

7. Reduce £3460 stg. into current florins, exch. 38/6 per £ 
stg., agio 4 per cent. Ans. 41561 fl. 52 cents. 

8. Shipp^ at Amsterdam 4800 lb. Dutob standard weight of 
cheese, for which I paid at the rate of 2 St. 8 pf. ourrency 
per lb., how must I sell it per cwt. in Leith to gain j£20 
on the whole, after paying £8 10s. for duty, freight, &c, 
exch. 39/6 FL banco per £ atg., agio 5 per cent. ? 

Aai-Xl 12a.lOld+. 
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9. SUpped at Fliuliiiig 100 ahms of gin at 6 florins SO eents. 
eurrency per ttekan, paid in London for cuttom-house 
dues, freight, &<%> £1 Is 6d. per imperial gallon ; how 
must I sell it per gallon, to gain £600 upon the whole, 
agio 2 per cent., exch. at par ? Ans. £1 88. 8}d-h. 

10. Mj agent in HoUiand writes that he has shipped on my 
account 145 sacks of linseed at Rotterdam, and 234 sacks 
at Flushing, for which he has paid at the. rate of 30/6 Fl. 
currency per sack of Amsterdam ; what did it cost per im« 
penal quarter, each* 38/6 banco per £ stg., agio 4 per 
cent, r Ans: £2 14s. 7|d+. 

FLANDERS AND BRABANT. 

Flakders and Brabakt exchange with Britain a va- 
rying number of shillings and pence Flexuish banco per £ stg., 
par SS/m FL per £ stg. Usance and days of grace, the same 
as at Amsterdam. 

EXERCISES. 

1. Reduce 68280 pfenings Brabant currency into florins of ex- 
change. Ans. 243 fl. 17 st. If pf* 
2* Reduce 1000 lb. of Flanders into cwts. avoirdupois. 

Ans. 9 cwt. 1 qr. If lb. 
3. In 650 impl. yds. of silk ; how many Flanders ells ? 

Ans. 856.0144+. 

4w Reduce 33894 impl. yds. of flannel into Brabant woollen 

ells. Ans. 45280.8846+. 

5. Reduce 1000 viertds of Flanders into impL quarters. 

Ans. 422.9232+ 

6. If wheat be bought at Antwerp for 8 florins 10 st. cur- 
rency per viertel ; how much stg. will purchase 100 lasts, 
exch. 39/ Flemish banco per £ stg. ? 

Ans. £2335 3s. 3id. |f. 

GKRMANY. 

Hamburg, &e. exchange with Britain a variable number 
of shillings and pence Flemish banco per £ stg. 24, rixdollars 
Hambro* banco are equal to £1 Fl. banco. There is no per- 
manent par between Hamburg and Britain. Usance one 
month after date, and 12 days of grace. 

Austria, &o. exchange with Britaiv a variable number 
of florins and kreutzers per £ stg*, par 9 fl. 37 krcutzers. 
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Brunswick, &c. exchange with Britain a variable num- 
ber of rixdollara and marien groshen cash, per £ stg. par 5 rxd. 
25 groshen. Usance 14 days, and 3 days of grace. 

EXERCISES. 

1. Reduce 1920000 phennings into rizdollars. Ans. 3333§. 

2. Reduce 69810 marks lubs banco in £*8 Fl. banco. 

Ans £9308. 

3. Reduce £680 stg. into marks lubs currency, exch. 35/6 
Fl. banco per £ stg., agio 10 per cent. Ans. 9957}. 

4- Reduce 640320 kreutzers into stg. exch. at par. 

Ans. £1109 14s. 9id. fff. 

5. Reduce 965320 marien groshen into stg. exch. 5 rxd. 30 
marien grosh. per £ stg. Ans. j64692. 

6. In 100 lb. of Hamburg ; how many lb. avoirdupois ? 

Ans. 521 9y if 2. 

7. In 480 impl. yds. ; how many ells of Hambro* ? 

Ans. 776.4257-f-. 

8. JBlpught 12 last of wheat at Hainbro% 6 of wheat, and 4 of 
oats at Lubec, and 5 of barley at Zell ; how many impl. 
qrs. had I in all? Ans. 299.7655^. 

9. It appeat-s from the books of a deceased merchant, that 
there was owing by him in Hamburg 33000 marks cur- 
rency, in Mecklenburg 365 rixdollars banco, in Vienna 
6846 florins 30 kreutzers, in Hanover 6846 rixdollars ; 
how much stg. will meet these demands, supposing the 
agio at Hambro* to be 20 per cent, and exch. 35 shillings 
11. banco per £ stg., at Vienna 10 rixdollars per £ stg., 
and in Hanover 6 rixdollars per £ stg. ? 

Ans. £4004 68. 4d. 

RUSSIA. 

Russia exchanges with Britain the rouble for a varying 
number of pence stg., par 41.324 pence. Usance 3 months af- 
ter date, and 10 days of grace. 

EXERCISES. 

1. Reduce £686 stg. luto roubles, exch. 3/6 per rouble. 

Ans. 3920. 

2. Reduce 5657 r. 50 cop. into stg. exch. 3/4 per rouble. 

Ans. £942 18a. 4d. 

3. Reduce £855 stg. into rouble bank notes, exch. 4/3 stg. 
per silver rouble. Ans. 15128 r. 47) cOp. 



4r K«diieea987albcrl4ii]bm into ■tg.exch. 375 ftlbensrothen 
V9T £ stg. An*. £1490 Us. 2^ \. 

5. In 10 toni aFOundttpob ; how many berkowitz? 

Ana. 69 berk. 37 lb. 20 lo. IJ/j^ aolot. 

6. In 10000 lb« at Riga ; how many cwt. at Leith ? 

Ans. 99 ewe. 1 qr. 8 lb. 

7. A of London is indebted to B of Petersbuii^, 1000 roubles, 
which he wishes to remit through Amsterdam* ezch. b^ 
tween Amsterdam and London 37/6 Fl. per £ stg., and 
between Amsterdam and Petersburg 48 stivers per rouble ; 
how much stg. will pay the debt? Ans. £313 6s. .8d. 

8. Shipped at Riga 40 berlcowitz of hemp, at 30 rouble bank 
notes per pood ; what does it amount to in stg. ezch. 52 
stivers current per silver rouble, and 36/ Fl. banco per £ 
stg. agio 2| per cent, f Ans- £749 Us. 7id. |f |f . 

9. Shipped for Petersburg 6000 yds. flannel at 1/10 per yd., 
which sold there for 2 r. 66 cop. bank notes per arsheen, ex- 
change 6^ silver roubles per £ stg. ; what did 1 gain or 
lose by this adventure, after paying 44 guineas of expenses ? 

Ans. gained £265 lO/^o^s. 
10. Pbichased at Petersburgh 30 lasts of barley at 2 r. 50 cop. 
bank notes per cheltwert, 50 lasts of wheat at Narva, for 
10 silver roubles per ton, and 20 sarokoi of linseed oil at 
Riga for 1 silver r. 5 cop. per vedro ; for how much stg. 
must the bill of exch. be drawn, ezch. 48 st. 8 pf. Fl. ban- 
co per silver rouble, and 38/3 FL per £ stg. ? 

Ans. ^62776 138. lO^d. /^VV- 

SWEDEN. 

Swede K exchanges with Britain a variable number of 
rixdoUars and shillings per £ sterling. Par 4rzd. 21 sh. Usance 
2 months after sights ^nd 10 days of grace. 

EXERCISS8. 

1. Reduce £500 sterling into rzd. exchange at par. 

Ans. 2218 rd. 36 sh. 

2. Reduce 4860 rxA intostg. esroh. 4i rxd. per £ stg. 

Ans. £1080. 

3. In 1000 lb. avoirdupois ; how many sea-port lbs. ? 

Ans. 1333^. 
4^ lotlOaJSngUsheOt; how many Stxalsund ells? 

Ans^ 195 4|. 
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5. Imported from Sweden 100000 sea-port lb. Of iron, at 1 ah, 

6 runst. per sea-port lb., paid for freight, customs, &c. 
£198 lOs. stg. ; how must I sell it per cwt. in Leith to 
clear ^60 lOs. upon the whole, ezch. 4 rxd. ?4 sh. per 
£ stg. 'i Ans. £1 8s. 5^. |||f. 

6. In 100 lasts of wheat in Sweden ; how many English qrs. ? 

Ans. 1909.09281+. 

7. In 100 tons of wine in Sweden ; how many English tons ? 

Ans. 10,99136+. 

DENMARK AND NORWAY. 

Denmak and Norway exchange with Britain a variable 
number^ of rixdollars and shillings currency per £ sterling. 
Par 5 rxd. 40s. per £ stg. Usance 2 months after sight» and 
10 days of grace. 

EXERCISES. 

1. In £695 stg. ; how many rxd. current, exch. 3/4 per rxd. 

Ans. 4170. 

2. In 6856 rxd. banco ; how much stg., exch. 3/6 stg. per rxd* 
current, agio 20 per cent. ? Ans. £1434 15s. 2|d. }. 

3. In 10 cwt. avoirdupois ; how many ship-ponds ? 

Ans. 3 ship. 3 lisp. 8/,^^ lb. 

4. In 250 barrels Norway tar ; how many impl. gallons ? 

Ans. 6378. I67+. 

5. A of Edinburgh is indebted toB of Copenhagen, 9848 rxd. 
banco, exchange 5 rxd. 48 sh. currency per £ stg., agio 25 
per cent. ; how much sterling is the debt ? 

Ans. £2238 Ss. 7id. y\. 

6. London is indebted to Copenhagen, 12600 rxd. ; how mudi 
stg. will pay the debt, the exch. between Copenhagen and 
Hamburg being 100 rxd. for 300 marks banco, and be- 
tween Hamburg and London 36/9 Fl. ba'hco per £ stg. ? 

Ans. £2535 16s. Hid. /,. 

PRUSSIA. 

Prussia exchanges with Britain a variable number of rix- 
dollars and groshen current, for £1 stg* Par 16 rxd« 16 grosh. 
Usance 3 months after date, and 10 days of grace. 

EXERCISES. 

1. Reduce £540 stg. into Prussian rixdollars current, exch. 

7 rxd. 8 good grosh. currency per £ stg. Ans. 3960. 



EXCHANaE CALCULATIONS. 187 

t. Reduce 9840 zzd. Pniasian banco into «tg., ezch. 6 nd. 18 
irood ffiosh. current per £ stg.; agio 33^ per cent. 

Ans. £943 14fl. 0}d. |. 

3. Purchased XOOO lasts of wheat in Dantzic, at 7 fl. 15 groeh. 
per aheffel ; how much stg. was that per impl. quaiter, ex- 
change 850 grosh. per £ Fl. and 35/6 FL per £ stg. ? 

Ans. £2 16s. S^d. i|f |f ||. 

4. Purchased at Koningsberg 15 fuder of mead at the rate of 8 

fl. 15 grosh. per anker; what does it amount to in stg.» 
exch. 290 grmh. per £ FL and 37/6 FL per £ stg. ? 

Ans. £165 7s.7^d. 

5. For how much stg. must a bill of exch. be drawn to pay 
for 100 centners of tidlow, purchased in Berlin at 9 rxd. 
6 good grosh. current per centner, exch. 150 rxd. current 
for 255 guilders FL banco, and 34/9 FL per £ stg. 

Ans. £150 16s. 9^ i§{. 

POLAND. 

Poland exchanges with Britain through Holland. The 
coarse of exchange varies from 240 to nearly 300 groshen per 
£ Flemish. 

EXERCI0E0. 

1. Reduce £100 stg. into Polish florins, exch. 38/3 FL per 
£ stir, and 260 grosh. per £ Flemish, 

^ Ans. 1657 fl. 15 grosh. 

2 Reduce 45630 florins into stg. exch. 294 grosh. per £ Fl., 
and 36/ Fl. per £ stg. Ans. £2586 14s. 8id. 4|* 

SPAIN. 

Spaik exchanges with Britain the peso de plata for a va. 
rying number of pence. Par. 41.959 pence. Usance 2 months 
after sight, and 14 days of grace. 

EXERCISES. 

1. Reduce 89760 reals vellon, into reals old plate. Ans. 47685. 

9* Reduce 18496 reals vellon into stg., exch. 38 pence per peso 

de Plata. Ans. £194 9s. 5id- 

3 Reduce £485 stg. into reals vellon exch. 40 pence per peso 

de plata. £5477 reals 22 mar, 

4. Purchased 100 quintals of Muscatel raisins, at 2 reals 17 

mar. vellon per lb. ; how much stg. do they come to, exch. 

36 pence perpesode plata? Ans. £1992 3s. 9d. 
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5. In 375000 ducats of exch. ; how mach st^. ezeh. 39 penee 
per dollar of exeh. ? Ans/^4013 Is. ll^d. /,. 

6. How many dollars, pistoles, and ducats of exchange, and of 
each an equal number, should I receive for £1000 stg. 
exch. 40 pence per peso ? Ans. 940$ }f. 

PORTUGAL. 

Portugal exchanges with Britain the milree for a vari- 
able number of pence sterling. Par. 6L84!9d. Usance 39 days 
sight, and 6 days of grace. 

EXERCISES. 

1. Reduce 3864 milrees 465 rees into stg., exch. 48 pence per 
miliee. Ans. £77? 178. lO^d. /,. 

2. Reduce £640 stg. into milrees, exch. 55 pence stg. per 
milree. Ans. 2792 milrees 727^y rees. 

3. Reduce 5000 crusadoes of exch. into «tg. exch. 50 pence 
per milree. Ans. £416 13s. 4d. 

4. Purchased in Oporto 684 pipes of wine, at 3 milrees 525 
rees per almud, and paid for freight, customs, &c. ai much 
as it cost me at first purchase; for how much stg. must 
I sell it, to clear 124 V^^ cent., exch. 65 pence per milree ? 

Ans. £38200 17s. 3fd. 

ITALY. 

Rome exchanges with Britaik, the scudo of 15^ paoU, for 
a variable number of pence. Par 84.59 pence. Usance 2 days 
after acceptance, and no days of grace. 

Venice exchanges with Britain a variable number of lire 
picGoU for £1 stg. Par 48 lire. Usance 3 months after date, 
and 6 days of grace. 

Naples exchanges with Britaik the ducato di regno for a 
variable number of pence. Par 44 pence. Usance 3 months 
after date, and 3 days of grace. 

Milan exchanges with Britain a variable number of lite 
and soldi currency for £1 stg. Par 32 lire. Usance 3 months 
after date, no grace. 

Genoa enchanges with Britain the pezza of 5| lire for a 
variable number of pence. Par 48.858 pence. L^sance 3 months 
after date, and 30 days of grace to the holder, but none to the 
acceptor. 

Leororn and Florence exchange with Beitain the 



SXCHANGB CALCITLATIOKS. 189 

peoa for a TiriaUe number of *pence. Pto 49.455 pence. 
Usance 3 months after date, and no grace. 

EXCRCI8E8. 

1. In £Si6 stg. ; how many scadi at Rome. Exchange 81d, 
per soldo ? Ans. 1614 so. It Pa. 6 A baj. 

2. In 4369 scudi 5 paoli 5 bajocci, how much stg. exai. 80 
pence per scodo? Ans. £1456 10s. 6d. 

3. In 1 cwt. avoirdupois, how many lb. at Rome ? 

Ans. 149 lb. 8 oz. 2 sc 12|f gr. 

4. How much s^. should I receive for a bill of 86580 lira 
peocoli on Venice, each. 48 lire peccoU per £ stg. ? 

Ans. £1802 lOi. 

5. Reduce £375 stg. into Venice ducats, each 45 pence stg. 
per ducat. Ans. 2000. 

6. Reduce £845 168. into ducati di regno of Naples, ezdi. 
42 pence per ducat. Ans. 4833 due 1 carlin. 4} gr. 

7. Reduce 7640 ducati di regno into stg. ezch. 40| pence per 
ducat. Ans. £1289 58. 

8. In £676 stg., how many scudi at Milan, exch. 33 lire 10 

soldi per £ stg. ? Ans. 3774 scudi 2 lira. 

9. In 16852 scu£ at Milan, how much stg. exch. 36 lire per 
£ stg. ? Ans. £2808 13s. 4d. 

10. How many scudi of Genoa in £769, exch. 5/ stg. per pea. 

za ? Ans. 2210 scudi 7 liie. 

11. How much stg> in 89520 lire of Genoa, exch. 5/3 perpezza? 

Ans. £4086 158. 7|d. /,. 

12. Required how much stg. in 985 pezza of Leghorn, ezch. 45 
pence per pezza. Ans. jC184 13s. 9d« 

13. Required for how many pezza a bill must be drawn on Flo- 

rence, to be equal in value to £1650 stg., exch. 50 pence 
per pezza. Ans. 7920. 

14. In ten pesi gross! and 12 pesi sottlle at Venice, 20 can- 
tari grossi and lOcantari piocoliat Naples, SO libri gross! 
and 50 pesi sottile at Milan, 12 pesi gprossi 15 pesi sottile 
and 10 rotoli cantari at Genoa, and 100 lb. at B'lorence ; 
how many cwt. avoirdupois? Ans. 53 cwt. 20 yf {^ lb. 

15. In 100 canne of silk and 100 canne of linen at Rome, 40 
bracci of silks and 50 of flannel at Venice, 100 canne 
at Naples, 80 bracci at Milan, 10 canne grosse at Genoa, 
4 canne of silk and 10 of flannel at Leghorn ; how many 
yds. in London ? Ana. 862.2418 +. 

16. In 10 barile of wine at Rome, 20 amphore at Venice, 30 
barile at Naples^ 50 brante at Milan, 10 ma^zarole at 
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Genoa, 12 barile at Leghorn and 10 at Florence; how- 
many hhds. in London ? Ans. 68 hhd. 31 gaL 2 qts. 1 pt.+. 
17. In 6 rubbi of wheat at Rome, 10 stari at Venice, 12 car- 
ri at Naples, 10 mine at Milan, 20 mine at Genoa, 8 
moggi at Leghorn and 12 moggi at Florence ; hoi\v 
many Eng. quarters? Ans. 264 qrp. 5 bush. 2 gills -|-. 

TURKEY. 

Turkey exchanges with Britain the piaster for a variable 
number of pence. Par 13.972 pence. Usance 31 days after 
sight, and no established days of grace. 

EXERCISES. 

1. In £1000 stg', how many piasters at Constantinople, exch. 
12i pence per piaster ? Ana. 19200. 

2. In 8750 piasters 20 paras at Aleppo, how much sterling, 
exchange 13| pence per piaster ? Ans. £492 4(S. 3f d. 



ARBITRATION OF EXCHANGES. 

Arbitration of Exchanges is the method of comparing 
the course of exchange between several places, so as to ascertain 
the most profitable way of drawing and remitting money. 

The calculations in arbitration of exchanges are performed, 
either by simple or compound proportion, according as the ex- 
changes between three or more places are given. 

EXERCISES. 

1. When the exchange between London and Amsterdam is 
34/6, and between London and Paris 10| pence per franc ; 
how many grote» at Amsterdam are equal to one ecu of 3 
fr. at Paris ? Ana. 65\. 

2. When the exchange between London and Amsterdam is 
34/i Fi. per £ sterling, and between Amsterdam and Lis- 
bon 52 pence Fl. per crusado ; what is the par of exchange 
between London and Lisbon? Ans. TSj^j^^^d* per Milree. 

3. When Leghorn exchanges with London at 50d. per pezza, 
and with Amsterdam at 95 grotes per pezza ; what is the 
arbitrated par between Loudon and Amsterdam ? 

Ans. 38/ Fl. per £ sterling. 
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4. A of London is indebted to B of Paris £1000 tteriiog, 
which he can remit directly at 25 £r. 25 cents* per i^ 
or through Amsterdam at 40/ FL banco per £, and 574 
grotes Fl. bazico per 3 francs ; which is the most profitable 
remittance for London^ and how modi ? 

Ans. through Holland bj 206) | fr. 

5. Hamburg is indebted to London 6600 marks banco, for 
which London can draw directly at 40/ FL banco per £ 
sterling, or through Paris at 3<kh. Hambro* banco for S 
fr. and 24 fr. per £ sterling ; which is the most profitable 
way for London to draw, and how much ? 

Ans. directly by £73 6s. 8d. 

6. A of Lmth is indebted to B of Riga 10000 roubles ; now 
if A can purchase a bill on R%a at 32 pence per rouble, 
and on Amsterdam at 38/6 FL banco per £ sterling, whidi 
of these is the most profitaUe remittance, supposing the 
exchange between Riga and Amsterdam be 30 stiYers cur* 
rency per rouble, agio 2^ per cent ? 

Ans. through Amsterdam saves £66 6s. Ifd. |}f f* 
7< N of London has credit in Leghorn for 27200 pecze, for 
which he can draw directly at 60d. per pezza, but wishing 
to try the circular exchange, he orders them to be sent 
first to Venice at 94 pezEe per 100 ducats, thence to Cadis 
at 320 maravedies per ducat, thence to Lisbon at 630 rees 
per peso, thence to Amsterdam at 50 grotes per crusado 
of 400 rees, thence to Paris 56 grotes for 3 francs, and 
thence to London at 10|d. per franc ; whether did N gain 
or loss by this speculation, and how much, the expense of 
remittance being equal to 2^ per cent, upon tbe proceeds ? 

Ans. gained £560 12s. 7^,«^d. 
8. A of Edinburgh has credit in Florence for 10000 pezie, 
for which he can draw directly at 58 pence per pecza, but 
wishing to try the circular exchange, they are sent to Ve- 
nice at 91 pesze for 100 ducats, thence to Madrid at 310 
maravedies per ducat, thence to Lisbon at 620 rees per 
peso de plata, thence to Amsterdam at 5id. FL per cm. 
sado of 400 rees, thenoe to Paris at 57d. Fl. per crown of 
3 francs, and thence to London at 10)d« sterling per franc ; 
whether did A g^ain or loss by this speculation, and how 
muchy each ngent charging i percent, commiwion ? 

Ans. gained £111 lOi. 3|d +. 
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INVOLUTION. 

Involution is the method of finding any proposed power of 
a given number. 

The Power of a number, is the product arising from Ae 
multiplication of the given number by itself the proposed num« 
ber of time& The required power is either expressed in words, 
or by a small figure called the index or exponent, written at the 
upper and right hand comer of the proposed number. Thus 
12', 13^, 12^, signify respectively, the second power or square, 
the third power or cube, the fourth power or biquaderate of 
12, or 12x12 IB thesquare, 12x12x12= the cube, 12x12x12x12 
=s the biquadrate, &c. 

£xAMPLES.r-Required the cube of 16, 24.5, and f . 
16x16 = 256x16 r= 4096. In the first example 

24.5x24.5== 600.25x24.5 » 14706.125. 16x16 gives 256, 
}xf s= ^,x} = ,V,. which is the square 

of 16, and 256x16 gives 4096 which is the cube of 16. The 
second example is performed in the same manner. The third 
example is performed by multiplying f by f , which gives ^'g, 
and /, multiplied by f gives ,y, the cube of f • 

EXERCISES. 

1. What is the square of 4, and cube of 8 ? A ns. 16, 512. 

2. What is the cube of 15, and square of 24 ? Ans. 3375, 576. 

3. What is the 36^, and the 125^ ? Ans. 46656, 244140625. 

4. What is the 2.5^ and the 16.4^? 

Ans. 97.65625, 19456426.971136. 

5. What is the 42^, and the 84^ ? 

Ans. 23053933324, 2478758911082496. 

6. What is the cube of ^, {|^ and .06 ? 

Ans. ,{„ IIUinHt -000216. 



EVOLUTION. 

Evolution is the method of finding any proposed root of a 
given number or power. 

Square Root. 

To extract the square root of any power is to find such a 
number as multiplied by itself produces that power. 
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Rule.— -Divide the given number intoperiode of twofignret 
each, counting from right to left in integers, and from left to 
right in dedmali. Find the gzeateei square number in the first 
period, write its square root in the quotient, and subtract the 
square number itself from the first period, and increase the re- 
mainder by next period. Double the quotient figure for a trial 
divisor, find how often it is contained in the increased remain- 
der rejecting units plaee, write the result on the right both of 
the divisor and quotient, multiply the divisor by the quotient 
figure, and subtract the product as in division, and increase the 
remainder by next period. To the former divisor add its last 
figure for a new trial divisor, with which proceed as before, and 
so on, till all the periods are brought down, the quotient is the 
square root. If tiiere is a remainder it may be increased and the 
root carried out decimally, by annexing two ciphers at each step 
of tlie process. 

Heduce vulgar fractions to their least tenns, then extract the 
root of the numerator and denominator separately, for the tex^ 
of file required root, but if this cannot be done without a re- 
mainder, reduce it to a decimal fraction, and extract its root. 

, JBxAMPLE— Extract the square root of 69576, and ^{. 

6,95,76(263.77 Having divided the given number 

4 Ans. into periods according to the rule, I 

45 .2 95 seek the greatest square number con- 

5 ^276 tained in 6 the first period on the left, 

kSq. V -I ftiy A ^^ ^^^ ^^ ^^ ^® ^) ^^® square root of 

3 \l669 ^^**^^ " ^' ^ therefore write 2 in the 

. ■ A^^nn ' quotient and 4 under 6, I then sub- 

7 \407W ^.j.j^^j^^ jm^j increase the remainder by 95 

7 \ 3d8o9 ^j^g J^QJ^^ period, and double the quo- 

52747 \S83100 tjent figure for a divisor, I then try 

\ 369229 jiQ^y often the increased remainder re- 

. jecting the units place, contains 4, and 

^J J = ^J = § Ans. find it 7, but this 7 placed in the 

divisor gives 4 to carry which is too 
much, I therefore write 6 both in the quotient and divisor, and 
multiply and subtract as in simple division. I then increase 
the remainder by 76 the next period, and add 6 the last figure 
o! the divisor to itself, gives 52 for a new trial divisor, with 
which proceed as before. Having brought down all the periods 
of the given number, the decimal of the root is carried out by 
annexing periods of ciphers, as in the example. The example 
in fractions is performed by reducing it to lowest terms, and 

B 
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extracting the square root of the munerator and denominator aa 
in the example* 

XXEHCISES. 



Find the Square Root 



1.3364 

8.576 

3. 83889J96 

4. 33016516 
5.43623 



Ana. 58. 
Ans. 24i 
Ana. 2886. 
Ana. 5746. 
Ans. 208*861+. 



6.50384985156 Ans. 224466. 

7. 4712-81261 Ans. 68-649. 

8. -07612816 Ans. -2759 + . 

9. 10 Ans. 3-16227-f . 



or 

10. 7 Ans. 2-645751+. 

11.5 Ans. 2*2360684-' 

12. 2 Ans. 1.41421356+. 

13. 4J§§. Ans. |. 

1*- T^M* Ans. .71628+. 

15. 37|i. Ans. 6}. 

16. 76||. Ans. 8.7649. 

17. 2|||. Ans. 1.650374-. 

18. 4. Ans. .5773502+. 



APPLTCATIOK OF THE SdaARE RoOT. 

To find the side of a square equal to any given superficies.*- 
Rule. The square root of the g^ven superficies is the side of the 
required square. 

To find the side of a square greater or less than a given 
square in any assigned proportion.— Rule. Multiply or divide 
the square of the ^ide of the given square hy the number ex- 
pressing the proportion, the square root of the result is the side 
required. 

To find the side of a square equal in area to several given 
squares.— Rule. The square root of the sum of the areas of the 
given squares is the side required. 

To find the diameter of a circle greater or less in any 
assigned proportion than a circle whose diameter is given.-->- 
Rule. Multiply or divide the square of the diameter of the 
given circle by the number expressing the proportion, the 
square root of the result is the diameter of the required circle. 
The rule applies also to the circumferences. 

When any two sides of a right angled triangle are given to 
find the other 8ide.«-Ru]e. The square root of the sum of the 
squares of the sides containing the right angle, is the length of 
the side subtending the right angle ; and the square root of the 
excess of the square of the side subtending the right angle, 
above the square of either of the sides containing it, is equal to 
the other containing side. 

The square root of the product of any two given numbers is 
a mean proportional between them. 

EXERCISES* 

1. A gentleinan has a triangular field containing 164 poles 

5 
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which he wishes to en^aage for a sqnare pleoe of knd ; 
what should the side of the square be ? Ans. 12.8068+ poles. 

8. A elergymaa has a glebe of an irregular fomit contaiaiag 
10 acrest for which his heritors wish to give him a square 
glehe of the same extent ; required the side of the square ? 

Ans. 40 poles. 

3. A gentleman has pleasure gprounds in the form of a square 
containing 20 acres, but wishes to extend them to 40 
acres ; required the side of the square ? Aus. 440 yds. 

4. A maltster has 4 square kihis of the following dimensions, 
▼iz. 80, 85, 30, and 35 feet in the side, but wishes to pull 
them down and to build one equal to them all ; required 
tiie side of the square ? Ans. 56.184 -t- feet. 

5. A disfeUler has a mash tun 15 feet in diameter, and wishes 

to erect another of the same depth that shall hold three 
•times as much; required its diameter ? Ans. 85.98074* feet. 

6. A cooper has a guage hoop, the interior circumference of 
which is 16 feet, and wishes to make <me for a yessel of 

- the same depth that will hold exactly } of the quantity ; 
required its interior circumference. Ans. 8 feet. 

7* Kequired the length of a ladder that will reach to the 
top of a wan 81 feet high, its foot being placed 16 feet 
firom the bottom of the wall. Ans. 88.5654- feet. 

6. nt miHfi a castle is siurpunded with a ditch 80 feet 
wide, and a line stretched from the top of the wall to the 
oiiter edge of the ditch measures 180 feet ; required the 
height of the walL Ans. 118.38+ feet. 

9. A tower built on the centre of a circular island is 160 feet 
high, and a line stretched from its top to the inner edge 
of the water is 800 feet, and from its top to the outer edge 
of the water 500 feet ; required the breadth of the water. 

Ans. 106.328+ yards. 

10. Required the mean proportional between 4 and 9. Ans. 6. 

11. Required the mean proportional between 9 &, 16. Ans. 18. 
18. One day wishing to purchase a cheese from a farmer, 

who, unfortunately, had no beam to weigh it, to supply 
this deficiency I suspended my staff by a string as near to 
the middle as I could guess, and found the cheese to weigh 
49 lb. on one end, and 64 lb. on the other ; what was its 
true weight ? Ans. 56 lb. 

CUBE ROOT. 

The Cube Root of any number, is such a number as multi. 
plied twice by itself ]^roduces that number ; thus 3x3x3 
BBS 27, therefore 3 is the cube root of 27. 
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Rule.— Divide the given number into periods of three 
figured each, counting as directed in the square root. Find the 
cube root of the first period, write it in the quotient, and sub* 
tract its cube from the period, then increase the reniainder by 
nesct period. Multiply the square of the quotient by 3, and to 
the product annex two ciphers for a trial divisor ; find how 
often it is contained in the increased remainder, and- write the 
rcMmlt in the quotient. Multiply the former part of the quo- 
tient by this last figure and by 3, then annex a cipher to the 
product, and write it under the trial divisor, and under it 
write the square of the last figure in the quotient, the sum of 
these three numbers is the complete divisor, which multiply 
by the last quotient figure, subtract the product from the in« 
creased remainder, and increase this remainder by next period. 
To find a new trial divisor ; annex two ciphers to the sum 
arising from adding the complete divisor to ks second part, 
and double of its third part ; with which find a quotient figure^ 
complete the divisor as before, and proceed in the same manner 
till the periods are all brought down ; the quotient is the cube 
root required. When the trial divisor is equal to or greater 
than the increased remainder, write a cipher in the quotient, 
increase the remainder by next period and the trial divisor 
by two ciphers, then proceed as before. If there is a remain- 
der the root may be carried out decimally, by increasing the 
remainder with three ciphers at each step, and proceeding as 
before. Wheu the cube root of a vulgar fraction is required^ 
prepare the fraction as directed for the square root. 

Examples.— Required the cube root of 280111.3850O7» 
and ySgV 

?80,1 11.385,007(65.43 root 
216 



Trial divisor - 6 X 6 X 3 - i080o\ 6 4j 1 1 1 Increased remainder. 

^\5101264 

id complete diviMJr - 1S7M16 \ ^„„, „, „^_ „ . . 

sd trua <u»i«» --T^^\ 385121007 "SSSSS?"" 

M complete divtaor - liftSMflft l^^^^^^QQ^ 
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In the first example, having pointed the given number, I 

seek the cube root of the Artt period 860, and find it to be 0, 

I therefore write 6 in the quotient, and its cube 816 under 

890, and having subtracted, I increase the remainder by neat 

period. I then square 6 the quotient figure, and multiply the 

product by 3 ; to this last product I annex two ciphenb which 

gift-ea 10800 for a trial divisor. I then try how often this 

diviaor is contained in the increased remainder, and find it 5 

timea, whieh I write in the quotient. To complete the divisor 

I multiply 6 by 6^ and that product by S» gives 90, and annex* 

ing a cipher, gives 900, which I write under the trial divisor 

tar ita second pavt, under which I write 85, the square of the 

last figure in ike quotient, for the third part* and the sum of 

thMe three U 11785^ the first complete divisor. I then multi. 

ply the complete divisor by 5, the last quotient figure, and 

write the product 58625 under the increased remainder, from 

which I subtract it, and increase this remainder by next 

period 385. To find the next trial divisor, I add together 11785 

the last complete divisor, 50 which is the douUe of 85 its 

third part, and 900 its second part ; the sum is 18675, to 

wiiidi X annex two ciphers, gives 1867500 the new trial dtvi* 

sor, with which I find another quotient figure, and complete 

the divipor as before, and so on ; the quotient is the cube root 

required. In the fractional example, I reduce the fraction to 

ita lowest terms f }, and the cube root of these terms is | the 

answer xequtred. 

BXEmciexB* 

REaVIAED THE CuMB BOOT OF 



1. 46656., Ans. 36. 
8. 8X958. Ans. 88. 
3. 1331. Ans. 11. 

4w 8515456. Ans. 136. 
5., 164566598. Ans. 549. 

6. 318908547069. Ans. 6789. 

7. 673373097125. Ans.8765. 

8. 87054036008. Ans. 3008. 

9. 11976. Ans. 82.879+. 
10. 9308348. Ans.810.318+. 
ih 8. Ans* 1.859981+. 

8. 5. Ans. 1.709976+. 



13. .008. Ans. .1859981+. 

14. .0001357. Ans. .05138+. 

15. .00533. Ans. 1746796+. 

16. 5.769. Ans. 1.8046+. 

17. iW Ans. |. 

18. yVVV* ^^^ I* 

19. |. Ans. .85498+. 
8a If. Ans. .98154+* 
81. i5|. .' Ans. 8.5. 
88. llA&\^ Ans. 19.9888+. 
8a SM. Ans. 3.31808+. 
84. H. Ajm. I.1447+. 
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Applicatiok of the Cube Root. 

The solid content of a cube being given to find the length 
of its side. — Rule. The cube root of the solid content is the 
length of the side required. 

To find the side of a cube which shall be equal to any given 
solid. — Rule. The cube root of the solid content of the 
given body is the side of the required cube. 

To find the side of a cube equal to several given cubes.— 
Rule. The cube root of the sum of the solid contents of the 
given cubes is the side of the required cube. 

The lineal dimensions of a solid body being g^ven, to find 
the dimensions of a similar solid greater or less in any given 
proportion.— RuLG. If the required solid is to be grater than 
that which is given, multiply ; but if less, divide the cube 
of each dimension of the given solid by the number expressing 
the proportion, and the cube root of the several products, or 
quotients is the respective dimensions of the required solid. 

The similar dimensions of two solids given and the weight, 
&C. ef one of them, to find the weight, &c. of the other.-^ 
Rule. As the cube of the given dimension of the solid of 
which the weight, &c. is known, is to the cube of the other 
given dimension, so is the given weight, &e. to the required 
weight. 

To find two mean proportionals between two g^ven nnm* 
hers.— -Rule. Multiply the greater extreme by the square of 
the less, and the less extreme by the square of the gi^ater, the 
cube root of the products is. the means sought. 

EXERCISES. 

1* A cubic stone contains 1803^3.135 cubic feet; .what is 
the length of its side f Ans. 56,5 feet. 

3. The contents of a solid pentagon is 4775581.504 fe6t ; 
required the side of an equal cube. Ans. 168.4 feet. 

• 3b' -There are three cubic cisterns whose sides are 11.5, 17.25, 
and 20.8 feet respectively ; required the side of another 
cistern that contains as much as the three. Ans. 34.6 feet. 

4. There is a ship whose keel is 384 feet, midship beam 88 
feet, and depth of hold 36 feet ; what must be the dimen- 
sions ef two similar ships, the one double, and the other 
half the burden ? Ans. the greater 357.8+ feet kecJ, 

103.3+ beam, 45.3-t- hold ; the less 335. 4f keel, 65.08+ 
beam,«38.5+ hodd. 

5. If a globe of brass, 4 inches diameter, weigh 9 lb., what is 
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the weight of another globe, the diameter of which is B 
inehes ? Ans. 72 lb. 

6. The diameter of the bore of a cannon is 6 inches, whidi 

admits a ball of 27 lb. weight ; what is the diameter of 
that cannon which admits a ball 3 lb. 6 ox. weight ? 

Ans. S mches. 

7. Required two mean proportionals between 6 and 16^. 

Ans. 19 and 54. 

8. Required two mean proportionals between 7 and 189. 

Ans. 21 and 63. 



POSITION. 



Posit lOK is the method of resolving a class of questions 
which does not fall directly under any of the other rules of 
arithmetic ; and is called single or double position, according 
as one or two suppositions are required to bring out the 
answer. 

SINGLE POSITION. 

' To single position belong such questions as hare their results 
proportional to their suppositions, that is, whicb require the 
number sought to be multiplied or divided by any number ; or 
to be increased or diminished either by itself, or by any part or 
parts of itself a proposed number of times. 

Rule. — Suppose any number you please, and with it per- 
form the same operations as the question directs to be perfonp* 
ed with the number sought. Then say, as the result of this 
operation, is 'to the result in the question, so is the supposed 
number to the required number. 

Example.— There is a certain number, which increased by 
^, |>, and I of itself, and the sum divided by 3 the quotient is 
24 ; what is the number ? 

(60 + 30+ 20 4- 10) ^3 SB 40. As 40:24;t 60: 36 An» 

I here suppose 60 to be the number required, to which I add 
its i, I* and 4, and divide the sum by 3, the quotient is 40 $ 
I then say, as 40 is to 24, so is 60 to 36, which is the number 
sought. For proof, add 1, ), ^ of 36 to itself, and divide thq 
sum by 3, the quotient is 24 as in the questioo. 
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eXCBCISES. 

i. A schoolmaster, being asked how many scholars he had» 
said, if I had as many> ^ and ^ as many, I would hare 
just 200 ; how many had he ? Ans. 72. 

2. A dashing young fellow was left a fortune, ^ of which he 
spent in gunbling, \ in purchasing an appointment in th« 
army, and | on dress and dissipation, he then finds he 
has only £2350 remaining ; what was his fortune ? 

Ans. £10000. 

3. What number is that which multiplied by 5, and the pro- 

duct divided by 12, gives 30 in the quotient. Ans. 78. 

4. A man being asked his age, and not choosing to give a 
direct answer, said, | + I of my age multiplied by 4 
makes 80 ; how old was he ? Ans. 30. 

5. A gentleman bought a chaise, horses, and harness for 
£260, the horses cost double of the chaise, and the chaise 
four times the harness ; what did each cost ? 

Ans. horses £160, chaise £80, harness £20. 

6. Two boys having found a purse, disputed about dividing 
it, A said, when counting it at first B had pocketed ) of 
the whole, and when counting it a second time, he had 

. kept j- of the remainder, and that there now only remain- 
ed 30/ ; how much was in the purse, and how much should 
B give A to make them equal ? 

Ans. In purse £3 7S' 6d., and B should return S/9. 

7. A, B, and C purchase a house for £360, of which A was 
to pay double of B, and B three times as much as C ; what 
should each pay ? Ans. A £216, B £108, C £36. 

9t If a lion can eat a sheep in an hour, a wolf in I4 hour, and 
a dog in two hours ; how long would they take when all 
eating together. Ans. 27/, minutes. 

9. Divide £216 into three parts, so that ^ of the first, | of 
the second, and ^ of the third shall be equal to each other. 

Ans. £72, £96, £48. 

DOUBIiE POSITION. 

Questions belonging to double position require two sappod* 
tions, and have not their results proportional to the supposed 
numbers* but the number sought is either increased or dimi- 
nished by a given number which is not a known part of the re* 
quired number. 

|lui.E..-^uppose any two numbers, and perform with them 
the several opera^ipns which the question directs, and find the 
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difference between these retultt, and the result in the question, 
whic^ call the EESOS8.^Then, if both the results be greater, 
or both less than the result in the question, multiply the first 
supposition by the second error, and the second supposition by 
the first error, the difference of these products divided by the 
difference of the errors gives the answer.^>But tvhen one of 
the results is greater, and the other less than the result in the 
question, then baring multiplied as before, divide the sum of 
the products by the sum of the errors, and the quotient is the 
answer. 

Example.-— Bought 100 gallons of spirits which cost me 
£119, part was brandy at 28/ a gallon, and the rest whisky at 
7/ a gallon, required the quantity of each. 

1st, Suppose 

40 gal. brandy at 28/ » £56 40xn« 8iO 

60 gal. whisky at 7/ s £21 60 X 42^= 2^52a 

1st result « £77 21 )168Q 

£ 1 1 9~£77 s 42 first error. Brandy s 80 gal. 

2d, Suppose 

60 gal. brandy at 28/ a £84 60 x 21 « 1260 
40 gal. whisky at 7/ = £14 40 x 42 =» 1680 
2d result a: 98 21 ) 420 

£1 19— £98 = 21 second error. Whisky =20 gal. 

or 100 gal. — 80 gaL » 20 
gal. of whisky. 

In this example X first suppose there were 40 gallons ofbran* 
dy and 60 gallons of whisky,, and the price or result of this 
supposition is £77, which subtracted from £119 the result in 
the question, leaves 42 for the first error. Again 1 suppose 
there were 60 gallons brandy, and 40 gallons whisky, and the 
price or result of this supposition is jC98, which subtracted from 
£119, leaves 21 for the second error. I then multiply 40 the 
quantity of brandy in the first supposition, by 21 the second 
error, and 60 the quantity in the second supposition by 42 the 
first error, the difference of these products is 1680, which di« 
vided by 21 the difference of the errors, gives 80, the gallons 
of brandy ; then proceeding with the whisky in the same man- 
ner, we have 20, the gallons of whisky. In this example the 
quantity of whisky is obtained more simply, by subtractiqg the 
80 gaQons of brandy from 100 the whole quantity. 
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EXERCISES. 

1. What number is that, which being multiplied by 3> and the 
product diminished by 6, one third of the remainder is 14 ? 

Ans. 16. 

2. An angler caught a pike, whose head was 6 inches, the tail 
was as long as the head and half the body, and the body 
was the length of the head and tail ; what was the length 
of the fish ? Ans. 4 feet. 

3. Thi'ee parties of soldiers sent out a foraging, came upon a 
shepherd making his escape with his flock, the first party 
took 4 of his sheep and 4 & sheep more, the second took \ 
of the remainder and 4 a sheep more, and the third took j 
of what remained and i a sheep more, after which he had 
only 20 left ; how many had he at first ? Ans. 167. 

4. An impertinent boy having asked a gentleman rudely the 
hour of the day, received for answer, the time since noon 
is equal to } of j% of the time till midnight ; required at 
what hour this reply was given. Ans. 2 o'clock. 

S A constable in a country parish when taking up the census, 
said to the schoolmaster, (who felt disappointed at not hav- 
ing been employed himself,) Sir, I wish to know the age of 
your family, who replied, the sum of our ages is 109 years ; 
but a more particular answer being required, he said, my 
daughter's age added to my own, exceeds my wife's by 88 
years, and my wife's age added to my daughter's exceeds 
my age by 12 years ; how old was each of Uiem ? 

Ans. man 48, wife 40, daughter 20. 

6. A gentleman has a saddle worth £50, which, placed on one 
of his two riding horses, makes his value double that of 
the other, and when placed on the other, makes his value 
triple the former ; what was each worth ? 

Ans. j£30, and £40. 

7. A farmer engaged a servant for 30 days, on condition that 
he should have 5/ for every day he wrought, and forfeit 
2/6 every day he was absent, at the end of the time he re- 
ceived £4, 10s. ; how many days was he absent ? Ans. 8. 

8. A grocer made a mixture of tea at 6/, 5/, and 4/7^ per lb., 
the mixture is worth £25, and for every lb. at 6/, he had 
3 lb. at ^/, and for every 9 lb. at 5/ he had 8 lb. at 4/7i ; 
how much of each kind was in the mixture ? 

Ans. 15 at 6/, 45 at 5/, 40 at 4/7^. 

9. An honest woman driving her geese to the market, had the 

misfortune to get ^ of them destroyed by the fox during 
her first night on the road, j^ of the remainder plus 5 were 
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stolen tlie second nig^kt, in passing along the bank of a 
river ^ of the remainder leaped in and made their escape, 
during her vain attempts to recover them, a thievish boy 
tnade off with other three, notwithstanding these losses she 
brought 60 to the market ; how many had she at first ? 

Ans. 96. 
10. A schoolmaster being asked how many pupils he had, re- 
plied, if, to \ of my pupils you add 5, and multiply the sum 
by 5, } of I 'of the product, increased by ( of itself is the 
number of my pupils ; how many had he ? Ans. 150* 



ARITHMETICAL PROGRESSION. 

When a rank of numbers increase, or decrease by the con- 
tinual addition, or subtraction of any number, tbey are in 
Akithmettcal Prooressiok. The first and last terms of 
an arithmetical series are called the Extremes, the inter- 
vening terms are called Meaks, and the number by which 
they increase or decrease is called the Common Difference ; 
thus, 1, 4, 7, 10, 13, 16, 19, is an increasing arithmejiioal se- 
ries, of which 1 is the least extreme, and 19 the greatest ex- 
treme, 7 is the number of terms, 3 is the common difference, and 
J +4+7+10+13+16+19 = 70 is the sum of the series. Again, 

16, 14, 12, 10, 8, 6, 4, 2, is a decreasing arithmetical series, of 
which the extremes are 16 and 2, the number of terms 8, the 
common difference 2, and the sum of the series 72. When 
any three of those five parts of an arithmetical series are given, 
the other two may be found. 

Case. 1. — ^When the extremes and the number of terms are 
given to find the sum of the series. 

Rule. — Multiply the sum of the extremes by the number 
of terms, and half the product is the answer. 

ExAMPLS.<— If the least extreme be 3, the greatest 51, and 
thit number of terms 17 ; what is the sum of the series ? 
(a+51) X 17 » 918 -4- 2 » 459 sum of the series. 
I here add the extremes 3 and 51, and multiply the sum by 

17, the number of terms, the product is 918, which divided by 
2, gives 459, the sum of the series. 

SXEBCISS8. 

1. The extremes of an arithmetical series^ are 1 and 421, and 
the number of terms 23 ; rec^uired the sum of the series. 

Ans. 4853* 
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2» The greatest extreme of an arithmetical series is 118, the 
common difference 5, and the number of terms 24, re- 
quired the least extreme. Ans. S. 

3. The first extreme of a decreasing arithmetical series is 80» 
the common difference 6, and the number of terms 14 ; 
what is the least extreme ? Ana. 8. 



GEOMETRICAL PROGRESSION. 

When any series of numbers increase, or decrease by a com- 
mon multiplier, or divisor, they are in geometrical progression. 
Thus 1, 3, 9, 27, 81, 243, is an increasing geometrical pro- 
gression, or series ; and 243, 81, 27, 9, 3, 1, is a decreasing 
geometrical progression. In both these progressions, 1, and 
243 are the extremes, the number of terms 6, the common 
ratio 3, and 1 + 3 + 9 + 27 + 81 + 243 = 364 the sum of the 
series. 

Case 1.— When one of the extremes, the number of terms, 
and the common ratio are given, to find the other extreme. 

Rule.— Involve the ratio to a power whose index is one leas 
than the number of terms, by which multiply the least extreme 
to give the greatest, or divide the greatest extreme to find the 
least extreme. 

Example. — The least extreme of a geometrical progression 
is 2, the ratio 3, and the number of terms 9, required the 
greatest extreme. 
3x3x3x3x3x3x3x3X2 = 13122 greatest extreme. 
I here find the eight power of the ititio, which multiplied by 

2, the least extreme, gives 13122 the greatest extreme. If the 
greatest extreme 13122 had been given to find the least, I 
would have divided the greatest extreme by the eight power of 

3, the quotient would have been 2 the least extreme. 

EXERCISES. 

1. The least extreme of a geometrical series is 6, the ratio 8, 
and the number of terms 8 ; required the greatest extreme. 

Ans. 768. 

2* If the greatest extreme of a geometrical series be 524288| 
the ratio 2, and the number of terms 20 ; what is the least 
extreme ? Aiis. 1. 
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3. If th* l6Mt estnne be i, the ratio 3» end the number of 
terms t4 ; what is the greatest extreme ? 

Ans. 1506290661238. 

Case 8^— When the extremes and the common ratio are 
given to find the number of terms. 

Rule.— Diride the greatest extreme by the least, inrolre 
the ratio till it is e^joal to the ifuotienty the index of this power 
increased by 1 is the number of terms. 

£xAMpi.K.^The extremes of a geometrical series are 7. 
and 3584^ and the ratio 8 ; required die number of terms. 
3584^7.618, and 8x8x8x8x8x8x8x8x8.512 
the ninth power of 8, and 9 + la 10 the number of terms of 
the series. I here divide 3584 the greatest extreme by 7 the 
least, the quotient is 518, I then involve 8 the ratio, and find 
that 512 is ito ninth power, and 1 added to 9 gives 10 the 
number of terms. 

EXEHCI8C8. 

1. The least extreme of a geometrical series is 8, the greatest 
8192, and the ratio 2 ; required the number of terms. 

Ans. 13. 

8. The extremes of a geometrical series are 3, and 3221225472, 
and the ratio 4 ; required the number of terms. Ans. 16. 

3.' If the extremes of a geometrical series be 4, and 708588, 
and the ratio 3 ; what is the number of terms ? Ans. 12. 

Cass 3.— The extremes and number of terms given to find 
the ratio. 

Rule.— Divide the greatest extreme by the least, that root 
of the quotient whose index b 1 less than the number of terms 
is the ratio. 

£xAWPLE.^The extremes of a geometrical series are 2, and 
8192, and the number oi terms 13 ; required the ratio. 

8192 -^ 2 » 4096, and 13 — 1»12, therefore!^ 4096 s. 2 the 

ratio. Or thus v^ 4096 s 64, and \/ 64 .8, and V^8» 2 the 

ratio as before. I here divide 8192 the greatest extreme, by 8 
the least, the quotient is 4096, and the number of terms is 13, 
from which take 1, leaves 12; 1 tlierefore extract the 12th 
root of 4096, which is 2 the ratio. Ibe 12th root is obtained 
Qiore expeditiously by the second method, namely, by extract- 
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mg the square root o£ the square root, and then tbeciifoe root of 
this last root is the 19th root. 

EXERCISES. 

1. The extremes of a geometrical series are 1> aivd 6561, and 
the number of terms 9 ; required the ratio. Ans. 3. 

2. The extremes of a gtonietrieal series are 4^ and ^7109964, 
and the number of terms 13 ; requirsd the ratio. Ans. 4. 

3. The extremes of a geometrical progression are 3, arid 
786432} and the number of terms 19 ; required the ratio. 

Ans. 2. 

Case 4— To find the earn of the terms of an increasing geow 
metrical series. 

Rule. — Multiply the greatest extreme by the ratio, from 
the product subtract the least extreme, the remainder divided 
by the ratio minus 1 , gives the sum of the series. 

Example — The extremes of a geometrical series are 2, and 
4374, and the ratio 3, required the sum of the series. 

4374 X 3 » 13122^2 = 13120, end 13120-1.2 » 6560 sum 
of the series. I here multiply 4374 the greatest extreme, by 
S the ratio, and from the product I subtract 2 the least ex- 
treme, and divide the remainder 13120 by 2, which fs the 
ratio minus 1, the quotient is 6560^ the sum of the series. 

EXERCTSES. 

1. The extremes of a geometrical series are 3 and 729 ; 
what is the sum of the series ? Ans. 1092. 

2. A gentleman being disposed to purchase a lot of 10 fine 
sheep, was offered them for £2 a piece» but objecting to 
the price, he was offered the whole, provided ne would 
give 7 pence for the first, 14 pence for the second, and so 
on, doubling it for each, to this proposal he agreed ; what 
did they stand him a head ? Ans. £2 19b. 9^. 

3. A young silk-mercer being desirous of purchasing 16 fine 

India shawls from a crafty smuggler, was offered them at 
£50 each, but not choosing to risk so mi«2h on oontm- 
band goods, he was offered them on condition that he 
would give 3 farthings for the first, 12 for the second, and 
so on in geometrical progression for the 16, which waa 
agreed to ; required their price. Ans. £4473924 5s. S}d. 

4. An old gentleman had his only daughter married on Mon- 
day the 1st of January, and gave her husband 1 farthing 
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in part of her portion* promiting to double it in geometri* 
cal progression on the first day of every week for a year, 
but when he paid the thirtieth instalment, he found he 
had nothing remaining; what portion did the husband 
receive, and what remains due to make good the father's 
promise ? Ans. Received £559240 lOs. 7}d. Due 

5. A flesher desirous to purchase from a drover a lot of \2 
fine bullocks, was offered them on condition that he 
would give 2 pence for the fine, 6 pence for the second, 
and so on in a triple ratio, in geometrical progression for 
the 12 ; what would they cost at this rate ? ^\.ns. j86603 
Os. 2d. 

6. A young Cockney, with more command of purse than 

arithmetical knowledge, had a mind to piuxhase a favour- 
ite race-horse from a country jockey, and offered him 
£1000 for the animal ; to which the jockey replied, Sir, 
if you wish to purchase him, you must give me a farthing 
for the first nail in his shoes, 3 for the second, 9 for the 
third, and so on, for the 32 nails; this proposal was 
readily agreed, to ;. requiired the price of the horse ? 

Ans. £965114681693 ISs. 4d. 



PERMUTATIONS AND COMBINATIONS. 

Fesmutation is the method of showing in how many dif- 
ferent positions any given number of articles may be placed. 

Co MB IX ATI ox is the method of showing how often a less 
number of articles can be taken out of a greater, and oom« 
blned, without regarding either their position or order. 

Case 1. — To find the number of permutations of which 
any given number of articles is susceptible. 

Ri7LE.-^The continued product of the natural series of 
numbers expressing the given articles, is the permutations of 
which they ar^ susceptible. 

Example. — In how many positions can 8 persons be placed 
at table. 

1X2X3X4 K5X6X7X8 « 40320 the number of 
positions. 

6 
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I here multiply together the digits iti the iifttui*al series 
1, S, 3, 4, 5, 6, 7, 8, to the number of persons given, the 
eontinued product is 40320, the number of permutations of 
which they are susceptible. 

EXEHGISBS. 

1. In how many different positions may the 13 diamond 
cards in a pack be arranged ? Ans. 6227020600. 

2. In how many different positions can the 12 hour figures 
be placed on the dial of a watch P Ans. 479001600. 

3. How many permutations or changes oatl )>e made with 
the letters in the word ChaxgEs f Ans. 5040. 

Case 2.— -To ascertain how many permutations can be made 
out of any given numbers of articles, of which there afe seve- 
ral, of several sorts, t 

Rule.— Find the continued produd of the natural series to 
the number of articles as in last ease. Find also the continued 
product of the several series representing the different sorts of 
articles. Divide the first of those products by each of the 
other products, the last quotient is the number of permuta- 
tions. 

Example. — In how many different positions can 4 white 
men, 2 white women, a lHaek man, and a black woman be 
placed at table. 

IX 2X8X4X^X6X7X8 ^40820_^^„^ 
1X2X3X4 = 24X2 « 48 

1X2 = 2 

' In this example, the number of individuals is 8, I therefore 
find the continued product of the natural series 1, 2, 3, Ac 
to eight places, which is 40320, I next find the product of the 
series 1, 2, 3, 4, the number of white men, whidi is 24, then 
of 1, 2, the white women, which is 2* and then dividing 
40320 by 24, and 2, or by their product 48, the quotient is 
840, the number of positions. 

EXEECISES. 

1. How many changes may be made upon the- letters in the 

word Com MANDMEMT ? ' Ans. 3326400. 

2. Three soldiers, two sailors, a surgeon, a merchant, and a 

farmer met at dinner in a tavern ; how often can they 
vary their position at table ? Ans. 3360. 
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• 

3. Fi^ porters, four sweept, S scftvangen, two earten, a 
Uitid fiddler, a ballad singer, and a renirreotioa nian, 
chanced to meet in a dram shop, and were so iniioh da* 
lighted with the liquor, and each other's company, that 
they resolved not to part, so long as they could be placed 
in different positions when a new gill was called in ; how 
much would they drink before parting ? Ana. 1276275 tons. 

Case S-^-^ny nnmber of different articles being given, to 
find the various combinations which may be formed out of 
them, by taking any pnqposed number of them at a time. 

RiTL£.— Find the continued product of the series, 1, 8, 8, &c 
as far as the number of articles to be taken at a time, by which 
divide the continued product of a decreasing series of the same 
number of terms, having the given number of articles fSor its 
first term, the quotient is the number of combinations. 

Example.— How many combinations of 6 letters can be 
made out of the English alphabet ? 

;^^X^/X^/^X23X22>C^X = 230230 Ans. 

I hete write 6 terms of the decreasing series, beginning with 
26 the number of letters in the alphabet above a line, and 6 
terms of the increasing series below the same line as hi com- 
pound proportion, and having caneelled all the under numbers, 
I find Uie product of the numbers uncancelled in the upper 
number to be 230230, which is the answer. 

£XERCI8ES. 

1. How many combinations of 4 figures each, laoi be made out 

of the nine digits ? Ajw* 116. 

2. Fourteen gentlemen enter into an a^wement, that 6 of them 

should dine together at a. tavern every day, so long as 
they could do so without the same 6 being present again 
at the same time, required how long this contract would 
hind them. Ans. 8 years S3 days. 

3. How long may a gambler play at whist without holding the 

same hand twice, supposing he has a new hand every five 
minutes, there being 52 cards in a pack, and 13 in each 
hand ? Ans. 6040844 years, 133 days, 1 hour, 20 minutes. 
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Case 4. — To find how many permutations can be made out 
of any given number of different articles, by taking any given, 
number of them at a time. 

Rule Take a series decreasing by I, having the given 

number of articles for its first term, and as many terms as 
there are articles to be taken at a time, the continued product 
of these terms is the number of permutations. 

Example.— How many ways can 4 cards be chosen out of 
13? 

13 X 12 X 11 X 10 = 17160 number of different ways. 

In this example, beginning with 13 the number of cards, I 
take 13, 13, 11, 10, the four first terms of the decreasing te-^ 
ries, because there are only four cards to be taken at a time* 
the continued product is 17160, the number of permutation^ 
required. 

EXERCISES. 

1. How many different ways may 10 bullocks be drawn out of 

a score ? Ans. 670442573800. 

2. How many combinations can be made of 6 letters out of 1 2 ? 

Ans. 9504a 

Case 5< — To find how manv compositions can be formed out 
of a given number of sets of different articles, having as many 
articles in each composition as there are sets. 

Rule.— The continued product of the number of articles in 
each set, is the number of compositions. 

KxAMPLE— There are 5 companies in a tavern, in the first 
there are 9 persons, in the second 7, in the third 6, and in the 
fourth and fifth 3 ; how many compositions of 5 persons may 
be formed out of them ? 

9x7X6X3x3 = ^02 number of compositions. 

I here multiply together the number of persons in each com« 
pany, the product is the number of compositions. 

EXERCISES. 

1. How many different compositions can be made with 4 sove- 
reigns, 4 guineas, 4 crowns, and 4 shillings, taking 4 at a 
time ? Ans. 256. 

!^. There are 5 Englishmen, 6 Frenchmen, 3 Dutchmen, 4 
Germans, 7 Italians, and 8 Russians ; how many di^r* 
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ent ways may a company of 6 nwn be chosen oat of them, 
ao aa to hare one of each nation ? Ana. 20160- 

Gate 6.— To find the number of combinations, which any 
number of different articles will admit of, taking them by twos, 
threes, &c. up to the given number. 

Kui.B«-*Ilaise 8 to ^e power whose index k the given num- 
ber of articles, from which subtract tho given nnmber of arti- 
cles inereased by one, the remainder is the number of combina- 
tions. 

£xAMPLE.-^How many combinations can be made out of 
the nine digits, taking them two by two, three by three, &c. 
up to nine ? 

3 X 2 X 2 X S X 2 X 2 X 2 X 2 X 2 « 5 1 2 -« 1 s 508 A ns. 

I here involve 2 to the ninth power which gives 512, from 
which I subtract 10, which is 9 the number of digits increased 
by 1, the remainder is 502 the number of combinations re- 
quired. 

EXEBCISKS. 

!• How many combinations can be made out of 13 cards, tak- 
ing them by twos, threes, &c. up to IS ? A us* 8178* 

2> How many combinations can be made out of the letters in 
the English alphabet, taking them two by two, three by 
three, &C. up to 26 ? . Ans. 67108837. 

Cass 7.— To find all the possible combinations, and permu- 
tations of which any proposed number of articles is susceptible, 
when taken by twos, threes, ^c to the whole number of ar- 
ticles. 

Rule.— Involve the number of articles given, to a power 
whose index is one more than their number, from which sub- 
tract the number of articles, and the remainder divided by 
thair nun^r minua 1, is the answer. 

£xAMPL£.--^How many combinations and permutations can 
be made with 6 of the nine digits taking them by twos, threes, 
&c. up to 6 ? 

6X6X6X6x6X6X6 — 6=: 279930 ^ 5 « 55986 Ans. 

X here raise 6 to the seventh power, from which I subtract 6, 
Itnd divide the remainder by 5, the quotient is the answer. 
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EXERCISES^ 

1. Required the number of combinations, and permutations 
which can be made with a cow and a calf, a ewe and m 
lamb, a goat and a kid, a sow and a pig, taking them by 
twos^ threes, &c. up to eight ? Ans. 19173960. 

2* How many combinations and permutations can be made 
with the letters in the English alphabet, taking them by 
twos, threes, &c. up to 26 ? 

Ans. 6409808617 I 687 04372424975641 6443927. 



CALCULATION OF CHANCES. 

The calculation of chances being of considerable importance 
in annuities, it shall be treated of briefly as introductory to that 
subject. 

Case 1. — ^When there is only one trial, and one chance of 
success. — Rule. The chance of success is expressed by a frac- 
tion having 1 for his numerator, and the chances both of suc- 
cess and failure for its denominator. The chances of failure 
are expressed by a fraction having the chances of failure for 
the numerator, and all the chances both of failure and saogeM 
for the denominator. 

JB^AMPLE, — A gambler has a bag In which are one white, 
and six black balls ; now, if drawing the white ball entitles to 
14/, what is the chance of success, and its value ? 
^ SB chance of success, | of failure. Value ^ of 14/ s 2/. 

EXERCISES. 

1. There is a lottery in which are 25 tickets, one of which 
is a prize of £500, and the rest blanks, what is the chance of 
success with one ticket, and what is it worth ? 

Ans. Chance ^, value £20. 

2. If the lot is to be cast on 9 prisoners, to take 1 for exe- 
cution, and the rest for banishment ; what is the chance in fa- 
vour of banishment ? Ans. f* 

3. What is the chance of throwing 5 at first throw with a 
single die ? Ans. |. 

Case 2. — When there are several trials^ and only one point 
to be gained. 

Rule — Subtract the continued product of all the chances 
pf failure from 1, the remainder is the chance of success. 
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EaAifP£.B — ^WluU is the dumoe of thfoviogui ace at thvM 
thiows wttk a aiBf^ die ? 

f X I X {s|f|diaiioeof bflarcandl — Iff »,Viclu^nce 
ofsoeoeM. Ue cfaanee of fiMlnra atone throw , by uae first, 
is I, and in three throws it is |f |, and |f { subtracted firam I 
leares /^^j the dianoe of sncoess. 

EXSaCISKS. 

1. There is a bag in idiich are 8 balls* 1 Uacfc, and 7 red ; 
what is the ehanee of drawing the black ball at 5 trials ? 

Ans. iilH, or 15961 to 32768. 

2- What is the cfaanoe of throwing an ace at two throws 
with one die ? Ans. 44, or 11 to 36* 

Case Si — ^When there is bat one trial, and sereral points to 
be gained. 

BuLE — Inroire the diance of gaining a single point to a 
power whose index is the number of points to be gained, for 
the chance of success ; and the chance of success subtracted 
from 1, giyes the chance of iailure. 



Example. — What is the chance of throwing three aces at 
one throw with three dice ? 

^ X I X I s ,|g chance of success, and 1 *. ,^, = lit chance 
^ fikilure. The chance of success, with one die, by case first, 
la |, which involved to the third power, gives ,|,, the chance 
of success with three dice, and ,}, subtracted from 1, leaves 
II { the chance of failure* 

EXERCISES. 

1. What is the chance of throwing 4 aces at one throw with 
foul* dice ? Ans. ts^vv* 

2. What is the chance of cutting a pack of cards at the 4 
aces, at the first four cuts, there being 52 cards in the pack ? 



COMPOUND INTEREST AND ANNUITIES. 

The definition of Compound Interest has already been given. 

Ak Akmuitt is a sum of money payable at stated equal 
intervals, to a person who possesses no other property in the 
capital £rom which it is derived. 
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Table 1. Shows the amount of £1, Compannd tnterest, at 



2|pcree»t 



1 
2 
3 

4^ 



1.025 

1.050625 

1.076890 

1.103813 

1.131408 



1.188686 
8| 1*2 1 8403 



9 1.248863 
10 1.280084 
20 1.638615 
302.097666 
40 24J85062 3.262037 
50|3.43T108 



3 ptar csbt. 3i per oeut. 



1.03 
1.0609 



1.035 
1.071225 



1.092727 1.108717 



1. 125508 1. 1 47523 1.169856 



1.1592741.187686 

611.159693 1.194052 1.229255 

1.229873 1.2722T9 



1.2667701.316809 



1.304773 



1.343916 
1.806111 
2.427262 



1.362897 



1.410598 
1.989788 
2.806793 
3.959259 
4.38390615.584926 



1.04 
1.0816 
1. 124864 



1.216«52 
1.265319 
1.315931 
1.368569 
1.423311 
1.4802U 
2.191123 
3 243397 
4.S01020 
7.106683 



4^ per oat. 



1.045 

1.092025 

1.141166 

1.192518 

U246181 

1.30^260 

1.360861 

1.422100 

1.486095 

1.552969 

2.411714 

3.745318 

5.816364 

9.032636 



•^imm 



U05 
1.1025 
1.157625| 
1.215566 
1.276281 
1.340095 
1.407100 
1.477455 
1.551328 
1.628894 
2.653297 
4.321942 
7.039988 
11.467399 



rr 

1 


Table II. Shows the present talue of jCI, due at 


2} percent 


3 per cent. 


3i per cent. 


4perosnt. 


4i per cent. 


^peretBt* 


.975512 


.970873 


.966183 


.961538 


.956937 


.952381 


2 


.951814 


.942595 


.983510 


.924556 


.915729 


.907029 


3 


.928999 


.915141 


.901942 


.888996 


.876296 


.863887 


4 


.905950 


.88848 


.871442 


.854804 


.838561 


.888708 


5 


.883854 


.862608 


.841973 


.821927 


.802451 


.783526 


6 


.862297 


.837484 


.813500 


.790314 


.767895 


.746215 


7 


.841265 


.813091 


.785991 


.759917 


.734828 


.710681 


8 


.820746 


.789409 


.759411 


.730690 


.703185 


.676839 


9 


.800728 


.766416 


.733731 


.702586 


.672904 


.644608 


10 


.781198 


.744093 


.708918 


.675564 


.643927 


.613913 


20 


.610271 


.553675 


.502565 


.456387 


.413642 


.396889 


30 


.476743 


.411986 


.356278 


.308318 


.267000 


.231377 


40 


.372430 


.306556 


.252572 


.208889 


.171928 


.14^45 


50 


.290042 


.228107 


.179053 


.140712 


.11070^ 


.0871031 
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1 

< 

1 


Tabue IIL Showi th« anoont of £1 Amraity at 


Speroent. 


SipcroBBt. 4|wrcciK. ^ 


M per ooit. 5 per omt. 


1 


1. 


1. 


1. 


1. 


1. 


2 


2.03 


2.035 


2.04 


2.045 


2.05 


3 


3.0909 


3.106225 


31216 


3.137025 


3.1525 


4 


4wl836«7 


4.214942 


4.246464 


4.278191 


4310125 


5 


5.309135 


5.362465 


5^416322 


5.470709 


5.525631 


6 


6.468409 


6.550152 


6.632975 


6.716891 


6.R01912 


7 


7.662462 


7.779407 


7.898294 


8.019151 


8.142008 


8 


8.892336 


9.051686 


9.214226 


9.380013 


9.549108 


9 


10.159106 


10.368495 


10.582795 


10.802114 


11.026564 


10 


11.463879 


11.731393 


12.006107 


12.288209 


12.577892 


30 


26.870374 


28.279681 


29.778078 


31.371422 


33.065954 


30 


47.575415 


51.622677 


56.1)84937 


61.007069 


66.438847 


40 


75.401259 


84.550277 


95.025515 


107.030323 


120.799772 


\so 


112.796867 


130.997910 


152.667084 


178.503028 [209.347995 



1 

< 

1 

1 


Table iV. Shows the 


present Valae of £1 Annuity at 


3 per cent. 


Siperoeat. 


4 per cent 


4| per cent. 


5 per cent. 


.970873 


.966183 


.961538 


.956937 


.952380 


2 1.913469 


1.899694 


1.886094 


1.872667 


1.859410 


3^ 2.828611 


2.801637 


2.775091 


2.748964 


2.723248 


4 


3.717098 


3.673079 


3.629895 


a587525 


3.545950 


5 


4,579707 


4.515052 


4.451822 


4.389976 


4.329476 


6 


5.417191 


5.328553 


5.242136 


5.157872 


5075692 


7 


6.230283 


6.114543 


6.002054 


5.892700 


5.78637S 


8 


7.019692 


6.873955 


6.732744 


&595886 


6.46S2I2 


9 


7.786109 


7.607686 


7.435331 


7.268790 


7.107821 


10 


8.530202 


8.316605 


8.110895 


7.912718 


7.721734 


20 


14.877474 


14.212403 


13590326 


13.007936 


12.462210 


30 


19.600441 


18.392045 


17.392033 


16.288888 


15.372451 


40 
50 


23.114771 


21.355072 


19.792774 


18.401584 


17.159086 


25.729764 23.455617 


21.482184 


19.762007 


1&255925 
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Table V. Shows the Annuity which £ 1 will purchaffe at 


9 

1 


3 per cent. 


3^ per cent. 
1.035 


4 per cent. 
1.04. 


4} percent. 
1.045 


5 per ceutt 


1.03 


1.05 


2 


.5226108 


.5264005 


.5301961 


.5339976 


.5378049 


3 


.3535304 


.3569342 


.3603485 


.3637734 


.3672086 


4 


.2690271 


.2722511 


.2754901 


.2787437 


.2820118 


6 


.2183546 


.2214814 


.2246271 


.2277916 


.2309748 


6 


.1845975 


.1876682 


.1907619 


.1938784 


.1970175 


7 


.1605064 


.1635445 


.1666096 


.1697015 


.1728198 


8 


.1424564 


.1454767 


.1485279 


.1516097 


.1547218 


9 


.1284339 


.1314460 


.1344930 


.1375745 


.1406901 


10 


.1172305 


.1202414 


.1232909 


.1263788 


.1295046 


20 


.0672157 


.0703611 


.0735818 


.0768761 


.0802426 


30 


.0510193 


.0543713 


.0578301 


.0613915 


.0650514 


40 


.0432624 


.0468273 


.0505235 


.0543431 


«0582782 


50^ 


.0388649 


.0426337 


.0465502 


.0506021 


.0547767 



Table VI. Shows the value of £1 Annuity on a Single Life. 





4 per 


5 per 




4 per 


5per 




4per 


fiper 


Age. 


cent. 


cent. 


Age. 
21 


cent. 


cent. 


Age. 


cent. 


cent. 


1 


13.465 


11.563 


15.912 


13.917 


41 


13.018 


11.695 


2 


15.633 


13.420 


22 


15.797 


13.833 


42 


12.838 


11.551 


3 


16.462 


14.1.35 


23 


15.680 


13.746 


43 


12.657 


11.407 


4 


17.010 


14.613 


24 


15.560 


13.658 


44 


12.472 


11.258 


5 


17.248 


14.827 


25 


15.438 


13.56? 


45 


12.283 


11.105 


6 


17.482 


15.041 


26 


15.312 


13.473 


46 


12.089 


10.947 


7 


17.611 


15.166 


27 


15.184 


13.377 


47 


11.890 


10.784 


8 


17.662 


15.226 


28 


15.053 


13.278 


48 


11.685 


10.616 


9 


17.625 


15.210 


29 


14.918 


13.177 


49 


11.475 


10.443 


10 


17.523 


15.139 


30 


14.781 


13.072 


50 


11.264 


10.269 


11 


17.393 


15.043 


31 


14.639 


12.965 


51 


11.057 


10.097 


12 


17.251 


14.93? 


32 


14*495 


12.854 


62 


10.849 


9.925 


13 


17.103 


14.826 


as 


14.347 


12.740 


53 


10.637 


9.748 


14 


16.950 


14.710 


34 


14.195 


12.623 


54 


10.421 


9.567 


15 


16.791 


14.588 


35 


14.039 


12.502 


55 


10.201 


9.382 


16 


16.625 


14.460 


36 


13.880 


12.377 


56 


9.977 


9.193 


17 


16.462 


14.334 


37 


13,716 


12.249 


57 


9.749 


8.999 


18 


16.309 


14.217 


38 


13.548 


12.116 


58 


9.516 


8.801 


19 


16.167 


14.108 


39 


ia375 


11.979 


59 


9.280 


8.599 


20 


16.033 


14.007 


40 


13.19? 


11.837 


60 


9.039 


8.392 
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Table VI— continaed. 





4per 


5per 




: 4per 


5per 1 4per , 5 per | 


Age. 


cent. 


cent. 


Age. 


1 cent. 


cent. 


Age. 

85 


1 cent. cent. 

• 


61 


a795 


8.181. 


73 


5.507 


5.245: 


2.543 :2.471 


62 


a547 


7.966, 


74 


5-230 


4.990 86 ;2.393 2.328 


63 


8.291 


7.742 


75 


4.962 


4.744 87 2.251 :2.193 


64 


P.030 


7.514 


76 


4.710 


4.511188 2.131 ,2.080 


|65 


7.761 


7.276 


77 


4.457 


4.277 


89 1.967 ; 1.924 


ee 


7.488 


7.034^ 


78 


4.197 


4.035 


90 1.758 .1.723 


67 


7.211 


6.787! 


79 


3.921 


a776 


91 


1.474 1.447 


68 


6.930 


6.536i 


SO 


3.643 


3.515 


92 


1.171 1.153 


69 


6.647 


6.281 


8] 


3.377 


3.263 93 


0.827 0.816 


70 


6.361 


6.023 


82 


3.122 


a02(|94 


0.530 a524 


71 


6.075 


5.764J 


as 


2.887 


2.797 95 0.240 ;o.238 


72 


5.790 


5.501 {84 


2.708 


2.627,i96 0.000 0.000 



Table VI I. Shows the value of £ 1 annuity on two Joint Lires. 





4per 


5per 




4per 


5per 




4per 


."iper 


Ages. 


cent. 


cent. 


Agcfc 


cent. 


oenL 


Ages. 


cent. 


tent. 




5 


13.591 


11.984 




25 


12.229 


10.989 




40 


9.820 


9.016 




10 


13.933 


12.315 




30 


1 1.873 


10.707 




45 


9.381 


8.643 




15 


13.479 


1 1 .954 




35 


11.445 


10.363 




50 


8 834 


8.177 




20 


12.993 


11.561 




4i- 


10.924 


9.937 




55 


a22i 


7.651 




25 


12.633 


11.281 




45 


10.330 


9.448 


40 


60 


7.490 


7.015 




3' 


12.220 


10.989 




50 


9.630 


a86i 




65 


6.614 


6.240 


, 


3S 


11.732 


10.572 


20 


55 


8.869 


8.216 




70 


5.571 


5.298 


5 


40 


11.150 


10.102 




60 


7.995 


7.463 




75 


4.457 


4,272 




45 


10.500 


9.571 




65 


6.986 


6.576 




80 


3.349 


a236 




50 


9.742 


a941 




70 


5.826 


6,5Si 




45 


8.990 


8.312 




55 


8.93 L 


8.256 




75 


4.619 


4.424 




50 


a 503 


7.891 




60 


8.011 


7.466 




80 


3.443 


3.325 




55 


7.948 


7.441 




6.^ 


6.963 


6.546 




25 


11.944 


10.764 


45 


60 


7.274 


6.822 




70 


5.768 


5.472 




3() 


11.618 


10.499 




65 


6.453 


6.094 




75 


4.557 


4.36 '^ 




35 


11.217 


10.175 




70 


5.460 


5195 




10 


14.277 


12.665 




40 


10.725 


9.771 




75 


4.386 


4.206 




15 


13.841 


12.302 




15 


10.160 


9.304 




80 


3.308 


3.191 




20 


13.355 


11.906 


25 


50 


9.488 


8.739 




50 


a 081 


7.522 




25 


12.998 


11.627 




55 


8.754 


a 1 16 




55 


7.593 


7.098 




30 


12.586 


1 1.304 




60 


7.906 


7.383 




60 


6.989 


6.568 




35 


12.098 


10.916 




65 


6.920 


6.515 


50 


66 


6.236 


5.897 




40 


11.513 


10.442 




70 


5.780 


5.489 




70 


5.306 


5.054 


10 


45 


10.851 


9.90() 




75 


4.589 


4.396 




75 


4.285 


4.112 




50 


10.085 


9.260 




80 


a425 


3.308 




80 


3.247 


3.140 




55 


9.256 


8.560 




30 


11.313,10.255 
10.948 9.954 




55 


7.179 


6.735 




60 


8.314 7.750 




35 




60 


6.659 


6.272 
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T*B 


" 


Vir-eontinued 








Ag«. 


tj;T 


™u Aga. 


cS^t. 


M^L 


AgB. 


tn;: 


ami. 




63 


T.S30 


fi.B03 


40 


10.19[ 


9.576 


55 


SS 


5.986 


■5.671 




70 


6.00b 


5.700 




9.939 


9.135 




70 


5.132 






IS 


t.7!S 


4.5SS 


S( 


9.321 


9.S96 




75 


4 171 






eo 


3.517 


3.395 30 




8.619 


7.999 




90 


3.1 80I umiti 




15 


I3.41I 
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Case I — Tofind theamount, orint 
number of yesrs at compound interest. 

Rule — To find tlie amoum, multiply the number in table 1 
winch stands under the proposed rate, and opposite the iriFen 
years, by the sum, the product is the amount. To find the in- 
terest. take the same tabular number aa before, from which sub. 
tract a unit, multiply tfie remainder by the given sum, the 
product is the compound interest. 

ExAMFLE. — What is the compound amount, and intenui 
of i365 8a. for 5 y.-ars, at 4 per cent. ? 'u«reai 

1.816658k365.4 = £44.4 lis, 31d. compound amount. 
.816652>;365.4 = X 79 3s. S^d. oompound interest. 

In table 1, nnder 4 per cent, and opposite to 5 years, there is 
1.816658, which multiplied by the principal, and the decimal 
valued mentaUy, gives £444 11a. S^d. the smo-Jnt ■ again I 
taken from the tabular number, leaves .216658, which multi- 
plied by the principal, and thedeciaial valued mentallv. irivea 
£79 3».31d. the compound interest. 
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EXERCISES. 

1. What is the amount of £347 10s., in 4 years, at 4) per cent., 

compound interest ? Ans. £414 88. 

2. What will i£1000 amount to in 10 years, improFed at 34 

per cent, compound interest? Ans. £1410 lis. lljd. 

3. What wiU £500 amount to in 15 years, at 5 per cent., inte- 

rest payable half yearly ? Ans. j£1048 15s. 8d. 

4. What is the compound interest of £630 16s., for 18 years, 

at 44 per cent, per annum ? Ans. £762 8s. 6}d. 

5. What will £100 amount to in 100 years, at 5 per cent, per 

annum, compound interest ? Ans. £131491 4s. 9jd. 

6. What is the compound interest of £800 for 9 years, at 3 per 

cent, per annum ? Ans* £243 168. 44d. 

Care 3. — To find the present value, or the principal which 
will amount to a given sum, in a given number of years, at any 
proposed rate per cent. 

Rule.— Multiply the given sum, by the present value of £1 
for the given time and rate in table 2, the product is the prin- 
cipal or present value. Or thus. Divide the given sum by the 
amount of £1 for the given rate and time in table 1, and the 
quotient is the present value. 

Example.^— What is the present value of £876 1 2s. due 6 
years hence, at 4 per cent, compound interest ? 

876.6 X .790314 » 692.789 = £692 15s. 9id. Ans. 
876.6^1.265319 = 692.789 » £692 158. 94d. Ans. 

By the first method, I multiply the given sum by the num* 
ber in the second table under 4r per cent, and opposite to 6 
years, the product is the present value ; by the second method, 
I divide the given sum by the number in the first table under 4 
per cent, and opposite to 6 years, the quotient is the present 
value. The product, and quotient are given only to the third 
place of decimals, and valued mentally. 



exercises. 



1. What principal will amoimt to ^324 18s. 6d., in 9 years at 

5 per cent, compound interest ? Ans. £209 8s. lljd* 

2. What is the present value of £3000, due 30 years hence, 

allowing 34 per cent, compound interest ? 

Ans. £1068 16s. 8^. 
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3* What is the present value of £4500, due 7 years hence^ al- 
lowing compound interest at 4) per cent. ? 

Ans. £3306 lis. ejd. 

4. Whether is £1000, due in 2 years, or £10000, due in 50 

years, the most valuable, and how much, allowing com- 
pound interest at 5 per cent ? Ans. £1000 by £35. 

5. What is the difference between the present value of £100, 

due 20 years hence, at 34 P®^ cent., and the same sum, for 
the same time, at 5 per cent, compound interest ? 

Ans. £23 6s. 9id. 

6. What is the difiference between the present value of £1000, 

due 20 years hence, at 5 per cent* per annum, and the 
same sum for the same time and rate, the interest payable, 
or convertible into principal half yearly ? 

Ans. £4 9s. 9^4* 

Case 3. — When the principal or present value, the .amount, 
and rate per cent, are given, to iiud the time. 

Rule. — Divide the amount by the principal, find the quo* 
tient, or number nearest to it, under the given rate in table 1, 
opposite to which is the time. 

ExAMPLE'-^In what time will £209 8s. lljd,, amount to 
£324 ISs. 6d., at 5 per cent, compound interest? 

324.925 -4- 209.4489583 = 1.551332, but under 5 per cent, 
and opposite to 9 years in table 1, is 1.551328, therefore 9 years 
is the time required. 

EXERCISES. 

1. In what time will £365 12s., amount to £481 2s. Id., at 4 

per cent, per annum, compound interest ? Ans. 7 years. 

2. In what time will £800, amount to £2996 5s. Id., at 4J per 

cent, compound interest ? Ans. 30 years. 

3. In what time will ilOOO, amount to £1410 lis. llfd, at 

34 per cent, compound interest? Ans. 10 years. 

4. In what time will £1107 Is. 9|d, amount to £10000, at 4| 

per cent, compound interest ? Ans. 50 years. 

5. In what time will £555 10s., amount to £3910 14s. 3^d. 

at 5 per cent, compound interest ? Ans. 40 years* 

Case 4.'^When the principal, amount, and time are given, 
to find the rate per cent. 

RuLE.'^Divide the amount by the principal, and find the 
quotient or number nearest to it in table 1, opposite to the 
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number of years, and at the top of the oolnmn ii the rate per 
cent. 

ExAMPLi:. — At what rate per cent, will £50, amount to 
£63 168. 3id., in 5 years, at compound interest ? 

6a813A416-h50=sl.276270. The number nearest to this 
in table 1 opposite to 5 years, is found under 6 per cent*, 
therefore 5 per cent, is the rate required. 

EXERCISES. 

1. At what rate per cent, compound interest, will £700, 

amount to £810, 6s. 9d., in three years ? Ans. 5 per. cent. 

2. At what rate per cent, will £376.6895, amount to £1000, 
in 20 years, compound interest ? Ans. 5 per. cent* 

3. If £616 12s. 9d. amount to jCSOOO, in 30 years, compound 
intMest ; what is the rate per cent. ? Ans. 4 per cent. 

4. At what rate per cent, will £450 amount to £547 9s. 10^. 

in 5 years, at compound interest ? Ans. 4 per cent* 



ANNUITIES FOR A LIMITED TIME. 

Ca»e 1.— When the annuity, rate, and time are given, to find 
the amount. — Rule. Take from table 3, the amount of £1 for 
the given time, and rate, which multiply by the annuity, the 
product is the amount. 

Example.— What will an annuity of £60 per annum, 
amount to, in 9 years, at 4 per cent, compound interest ? 

ia582795X 60 s=z 634.9657 = i€634 19s. 3 jd. Ans. 

I here take the number in table 3, under 4 per cent, and op- 
posite to 9 years, which, multi]^ied by 60, and the decimal 
valued mentally, gives £634 19s. 3f d. the amount. 

EXERCISES. 

1. What will an annuity of £50 per annum amount to in 10 
years, improved at 3^ per cent, compound interest ? 

Ans. £586 lis. 4|d. 

S. If an annuity of £100 per annum, be fortiorne 20 years, 
and improved at 5 per cent, compound interest, what will 
it amount to? Ans. £3306 lis. lid. 

3. What will an annual salary of £150 amount to in 30 year% 
at 44 per cent, compound interest? Ans. £9151 Is. S^d. 

4> A dei^yman was presented to a living of £350 per an^ 
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num, but the presentation being disputed, he was kept out 
of it for 8 years, what does the stipend then amount to, 
supposing it improved at 5 per cent, compound interest ? 

Ans. £3349 3s. 9d. 

Case 2. — When the amount, rate, and time are given, to 
find the annuity. — Rule. Divide the amount, by the amount 
of £1 annuity, for the given time, and rate, from table 3, the 
quotient is the annuity. 

Example.— What annual annuity, for 6 years, at 5 per 
cent, compound interest, will amount to £386 15s. 10}d. ? 

386.794291 ^ 5.525631 := £70 annuity required. 

The application of the rule here is so simple that it requires 
no explanation. £70 is not the complete quotient, but it wants 
less than the hundredth part of a farthing of being complete. 

exercises. 

1. What annual annuity will amount to £1000, in 10 years, 
at 4^ percent, compound interest ? Ans. £81 7s. 6|d. 

2. What annual annuity wiU amount to £215 lOs. l^d. in 4 
years, at 5 per cent, compound interest ? Ans. £60, 

3. What is that annual annuity, which being forborne 7 years, 
at 4^ per cent, will amount to £801 18s. 3sd ? Ans. £100. 

4. What annuity unpaid for 30 years, and improved at 3^ 
per cent, will amount to £3355 9s. 6d 't Ans. £65 

Case 3. — When the annuity, amount, and rate are given, to 
find the time. — Rule. Divide the amount by the annuity, and 
find the number nearest to the quotient under the given rate, 
in table 3, opposite to which is the time required. 

. Example. — In what time will £81 7s. 6|d. amount ta 
£1000, at 4^ per cent, compound interest ? 

1000 -£-81.378125 =12.288314, the number nearest to 
which, stands opposite to 10 years, the time required. 

EXERCISES. 

1. In what time will a rental of £50 per annum, improved at 
3| per cent, amount to £586 Us. 43d. ? Ans. 10 years. 

2. In what time will a pension of £150 per annum, amount 
to £9151 Is. 24d. at 44 per cent. ? Ans. 30 years. 

3. In what time will an annual salary of £100, amount to 
£3306 Us. lid. at 5 per cent.? Ans. 20 years. 

4. In what time will £50 per annum, amount to £215 10s. 

14d., at 5 per cent, compound interest? Ans. 4 years. 
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Ca8C 4k— -When the annuity, amonat, and time are given, 
to find the rate. — Rule. Di^e the amonnt by the annuity, 
find the quotient in table 3, opposite to the number of years, 
and the rate is found at the top of the cohimn. 

Example — At what per cent, will an annuity of £150, 
amount to £9131 Is. S^d. in 30 years ? 

91M.060416>f.l50«61-007069 which is found opposite to 
30 years under 4^ per cent., the rate sought. 

EXERCISES. 

1. At what rate per cent, will an annuity of £50 per an- 
num, amount to £6549 ITs. lid., in 50 years ? Ans. 4. 

2» If an annuity of £46 12s. 6d. per annum, amount to £5 1 4 
Ss. 3}d., in 9 years^ what is the rate ? Ans. 5. 

3. If an annuity of £50, in 7 years, amount to £407 3b.« 
what is the rate per cent. ? Ans. S, 

4. If an annual annuity of £250, amount to £6717 lis. 

lOJd. in 20 years, what is the rate ? Ans. 3. 

Case 5,— When the annuity, time, and rate are given, to find 
the present value. — Rule. Multiply the present value of £1 
for the given rate, and time, from table 4, by the annuity, the 
product is the present value. 

Example. — What is the present value of an annuity of 
£35, to continue 20 years, at 4^ per cent. ? 
ia007936 X 35=3:455.27776, or £455 5s. 64d. present value. 

The application of the rule here is so simple as to require 
no explanation. 

exercises. 

1. What should be paid for an annuity of £120 per annum, to 
continue ten years, allowing interest at 3 per cent. ? 

Ans. £1023 12s. 6d. 

2. What is the present value of an annuity of £75, payable 
annually, to continue 40 years, at 3^ per cent. ? 

Ans. £1601 128. l^d. 

3* What should I pay for an annual annuity of j£375 10s. 
to continue 8 years, at 5 per cent. ? Ans. £2426 18s. 8}d. 

4. What is the present value of an annuity of £80, to con- 
tinue 9 years, allowing 4 per cent. ? Ans. £594 168. 6jd. 

Case 6. When the present value of an annuity, with 
the time of its continuance, and rate per cent, are given, to 
find the annuity.— R¥le. Divide the present value given, by 
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the present value of a £i» for the given rate, and time from 
table ^, the quotient is the answer. 

Example. — What annual annuity to continue 9 years, can 
I purchase for £1839 4s. 9d., allowing 4 per cent, compound 
interest ? 
1839.2375-4-7.435331=247.364, or £247 7s. 3^d. annuity. 

In this case the decimal seldom terminates, but the results 
obtained by the rules are sufficiently accurate for practice, be- 
ing within less than a farthing of the truth. 

EXERCISES. 

1. What annuity to continue 10 years, can I purchase for 

£511 16s. 2Jd., when I am allowed three per cent, com- 
pound interest for the purchase money ? Ans £60. 

2. What annual annuity to continue 20 years can I pur- 
chase for £1246 4s. ijd., when I am allowed 5 per cent, 
compound interest ? Ans. £100. 

3. What annual annuity to continue 30 years, will £1466 
purchase, allowing interest at 5 per cent. ? Ans. £90. 

4. What annual annuity to continue 8 years, may be pur- 
chased for £841 lis. lO^d.i, at 4 per cent, compound in- 
terest? Ans. £125. 



ANNUITIES IN PERPETUITY. 

Annuities in Perpetuity are those which continue for 
ever after they are purchased, such as freehold estates. 

Case 1. When the value of an annuity in perpetuity, and 
the rate per cent, are given, to discover the annuity.-— Uule. 
Divide the rate by 100, multiply the value by the quotient, 
the product is the annuity. 

Example — Having purchased an estate for £850, what 
should the yearly rent be, at 3 per cent. ? 

3-i-100=.03, and £850x.03=25.5, or £25 10s. rental. 

This is nothing more than finding the simple interest of the 
purchase money, at the proposed rates. 

EXERCISES. 

1. What rental should an estate yield, which cost £25000, to 
give the purchaser 4| per cent. ? Ans. £1125. 
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. 2. Purchased a house for £2520, hdw should I let it to have 

8 per cent, for my money ? Ans. £201 12s. 

3. If an estate cost £15355, what should the rental be to 

yield 3^ per cent ? . Ans. £537 8s. 6d. 

Case 2. When a perpetual annuity, and the rate are given, 
to find its value. — Rule. Divide the rate by 100, and the an- 
nuity divided by the quotient gives the value. 

EzAiipLE. — What is the value of an estate which yields an 
annual rental of £75, allowing 3} per cent. ? 
3.5 ^100= .035, and 75 -f- .035 » £2142 178. Ifd. value. 

EXEBCISES. 

1. "What must be paid for a perpetuity of £50 per annum, to 

yield 5 per cent. ? Ans. £1000. 

2. The rental of an estate is £4563 per annum, what is the 
estate worth at 4^ per cent. ? Ans. £101400. 

3. The rental of a house is £48 ; what is it worth at 7 k per 
cent. ? Ans. £640. 

Case 3. When the annuity, and its value are given, to find 
the rate per cent. — Rule. Multiply the annuity by 100, and 
divide the product by the value. 

Example. — Bought a property for £850, the rental of 
which is j£38 5s. i what is the rate ? 

38.25 X 100 s 3825 -i- 850 » 4} per cent. 

exercises* 

1. If an estate of £500 per annum is bought for £10000; 
what per cent, has the purchaser for his money ? Ans. 5. 

2. Gave £850 for a house, which lets for £68 per annum ; 
what per cent, have I for my money ? Ans. 8. 

3. A freehold estate worth £7575 a year, was sold for £34087 

10s. ; what is the rate of interest ? ^ Ans. 4^. 

Case 4. — To find how many years purchase a perpetuity is 
worth, the rate 'being given ; or the rate, from the year's pur- 
chase being given. — Rule. 100 divided by the rate gives the 
year's purchase ; and 100 divided by the year's purchase gives 
the rate. 

Ei9CAMple.->.How many years purchase is a perpetuity of 
£350 worth, at 5 per cent. ? 

100 -f. 5 ss 20 years' purchase. 100 -f- 20 s 5 per cent. 
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EXEBCT8E& 

1. How many yean purchase is aH estate worth, at 4 per 
cent. ? Ans. 25. 

2. How many years purchase is an estate of £750 worth, at 
24 per cent. ? Ans. 40. 

3. An estate was bought at 30 years purchase ; what per 
cent, does it yield ? Ans. £3 6s. 8d. 



ANNUITIES IN REVERSION. 

Akhuities IK Revebsion are such as the purchaser does 
not possess, till the end of a specified time. 

Case I. When the annuity, the rate of interest, the time 
before the reversion, and the time of continuance are giren, to 
iind the present value of the reversion.— Rule. Find the pre- 
sent value of the annuity for the whole time of its continu- 
ance, from which subtract its present value for the time be- 
fore the reversion, the remainder is the present value of the 
reversion. 

Example. — What is the present value of the reversion of a 
perpetuity of £50, to commence 8 years hence, at 4 per cent. ? 
50 -^ . 04 = £1 250 » Value in perpetuity. 

6.732744 X 50 = 336 12s. 9 d. =Value for 8 years. 

£ 913 78. 3d. sValue of reversion. 
I here find the present value of £50 annuity in perpetuity at 
4 per cent., and the present value of the same annuity for 8 
years, which, subtracted from the former, leaves £913 7s. 
3d. value of reversion. 

SXEBCISBS. 

1. What is the present value of the reversion of a freehold 

of £80 per annum, to conunence 10 years hence at 5 per 
cent. ? Ans. £982 5s. 2|d. 

2. What is the present value of the reversion of an annuity 
of £100 per annum, to commence 20 years hence, and to 
continue for 20 years, interest at 4 per cent ? 

Ans. £620 4s. lO^d. 

3. What is the value of the reversion of a perpetuity of 
£360, to commence 50 years hence, at 4) per cent.? 

Ans. £885 ISe. 6id. 

5 
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4. A has the leaae of a farm for SO yean, worth j£lOOO per 
annum, after which B has it in perpetuity ; which is the 
most valuable possession, and how miudi, reckoning 3^ 
per cent ? Ans. A'a.by £8218 13s. 3d. 

Case 2. When the value of a reversion, the time before it 
commences, the time of its continuance, and the rate of inte- 
rest are given to find the annuity. — Rule. Find the amount 
of the value by Table 1, at the given rate, and for the time be- 
fore the reversion ; then the annuity which that amount will 
purchase for the time, and at the rate specified, is the answer* 

Example— ^ What annuity to commence 7 years hence, and 
to continue for twenty years, will £500 purchase, interest at 5 
per cent ? 

1.4071 X 500 s £703.55 amount of £500 in 7 years. 

703.55^ 12.4€22l •■ £56 9s. Id. the annuity required. 
I here find the amount of £500 for 7 years, at 5 per cent, by 
Table 1, which, divided by the present value of £1 annuity, for 
20 years at 5 per cent, from Table 4, gives «£56 9s. Id. the 
annuity to continue 20 years, which that amount will pur- 
chase. 

EXERCISES. 

1. What annuity, to commence 10 years hence, and to con- 
tinue 30 years, should I have for £600, interest 4 per 
cent. ? . Ans. £51 7b. 2fd. 

2. What perpetuity, to commence 20 yeai^ hence, should I 
have for £90, interest at 3 per cent. ? Ans. £4 17s. 6^. 

3. Advanced £700 on a house, which I am to come into pos- 
session of 9 years hence ; what should the free rental 
be to allow 5 per cent, interest ? Ans. £54 5s. ll^d. 

4. A has an annual annuity of £60, to continue 10 years, 
which he intends to improve at 5 per cent. ; what perpe- 
tuity will it then purchase, at 4 per cent. ? 

Ans. £30 3s. 8 jd. 



LIFE ANNUITIES. 

IiifE Annuities are such as depend entirely on the life of 
one or more individuals, either for their commencement, or terk> 
minatioa, or for both. 

X 
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Case 1. To find the present valne of an annnal annuity, at 
a given rate, to continue daring the life of a person whose age 
is known.'^RuLE. Multiply the number in Table 6, corres- 
ponding with the given age, and rate, by the annuity, the 
product is the present value. 

Example. — ^What is the present value, at 5 per cent^ of an 
annuity of £100, to continue during the life of a person aged 
40 years ? 

11.837 X 100 =r £1183 lis. present value. 
I here take from Table 6, the number opposite to 40 years, and 
under 5 per cent., which is the present value of £1 annuity, 
during the remainder of the life, and this number multiplied 
by the annuity gives the present value. 

EXEHCISES. 

1. What is the value of an annuity of £35, at 5 per cent., 
secured on the life of a person aged 35 years ? 

Ans. £437 lis. 5d. 

2. What is the value of the life rent of a farm, worth £150 
per annum, at 4 per cent., the lessee being 79 years of 
age? Ans. £588 3b. 

3. What sum should I give for the life rent of a house, worth 

£37 10s. per annum, secured on the life of a child aged 2 
years, to hiave 4 per cent ? Ans. £586 4s. 9cL 

4. How much better is the life rent of an estate of £1000 per 

annum, secured on the life of a gentleman aged 20, than 
upon the life of his son aged 1 year, at 5 per cent. ? 

Ans. £2444. 

5. I am offered an annuity of £SS per annum, secured on the 
life of a person aged 40 years, at 4 per cent., or the same 
annuity secured on the life of his child, aged 2 years, at 
5 per cent. ; which is the best security, and how much ? 

Ans. the son by £12 5s. 3}d. 

Case 2. To find the present value of an annual annuity, 
secured on the joint continuance of two given lives.— Rule. 
Multiply the number in Table 7, common to both the given 
ages, by the annuity, the product is the present value. 

Example. — Required the present value at 4 per cent., of 
an annuity of £70, to continue during the joint lives of two 
persons whose ages are 35 and 40 years respectively ? 

10.196 X 70 tt £713 14s. 5d. present valae required. 
I here take 10.196 from Table 7, being common to 85 and 40 
years, which multiplied by the annuity gives the value. 
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XXEIICI8E8. 

1. What is the present Falue, at 5 per cent., of an annuity 

of jC320 per aanum, secured on the joint life of two per- 
sons whose ages are 45 and 60 years ? 

Ans. £2183 Os. 9)d. 

2. There is an annoity of £130 per annum, to continue dur- 
ing the joint lives of two persons, whose ages are 6, and 
30 years respectively ; what is it worth at 4 per. cent* ? 

Ans.£1568 12s. 

3. What is the present value of an annuity of £76 12s« to 
continue during the joint lives of a man and his wife, 
whose ages are 70 and 55 years respectively, at 4 per cent* ? 

Ans.£387 19s. 7d. 

Case 3. To find the present YtSne of an annuity, to con- 
tinue during the currency of two given lives.— Rule. From 
the sum of the values of the single Uves, subtract the value of 
the joint lives, the remainder, multiplied by the annuity, gives 
the present value. 

Example.-^ What is the present value of an annuity of £25, 
to continue during two lives, aged 45 and 60 years, at 4 per 
cent. ? 

12.283 + 9.030 — 7.274 » 14.048 x 25 te £351 4s. Ans. 
I here find the value of the single lives by Table 6, and from 
their sum subtract the value of the joint lives by Table 7, the 
remainder 14.048, multiplied by the annuity gives £351 4«. 
the present vahie. 

EXEBCI8E8. 

1. What is the present value of an annuity of £100, at 5 per 
cent., to continue during the longest life of two persons, 
aged 35 and 40 years ? Ans. £1500 166. 

2. What is the present value of an estate of £225, at 4 per 
cent., to terminate with the demise of a father and son, 
aged 60 and 25 years? Ans. £3728 9s. 6d. 

3. What should a father pay at 4 per cent., to secure an an^ 

nuity of £300 during his own, and his son*s life, their 
ages being 45 and 5 years ? Ans. £5709 6s. 

Case 4. To find the present value of an annuity during 
the joint continuance of three given lives. — Rule. Find the 
joint value of the two oldest by Case 2^ and find in Table 6, 
what single life is equal to this value, then find the joint value 
of the life thus found, and the youngest life given by Case 2, 
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which, multiplied by the annuity, gives the present value re- 
quired. 

Example. — Required the present value of an annuity of 
£120, at 4 per cent., secured on the joint continuance of tbi«e 
lives, of 60, 40 and 20 years respectively ? 

7.49 = joint value of two lives, of 60 and 40 years. 

7.488 = value of a single life of 66 years. 

6.754= joint value of a life of 66 and 20 years. 

6.754 X 120 = £810 9s. 7\d, present value required. 
I here find the joint value, at 60 and 40 years in Table 7, to 
be 7.49, and by Table 6, a single life, at 4 per cent, of 66 years, 
is very nearly equal to this value ; I then find the joint value 
of the lives 20 and 66, but as 66 is not in the table, I take 
the value of 20 and 65, and also of 20 and 70, and \ of the 
difiference of these values taken from the value at 20 and 65» 
leaves 6.754 the value at 20 and 66, which, multiplied by the 
annuity, gives the present value of the joint continuance of 
the three given lives. 

EXERCISES. 

1. Required the present value of an annuity of £80, at 5 per 
c^it., secured on the joint continuance of the lives of a 
mother and her two daughters, whose ages are 40, 10, 5 
years respectively ? Ans. £725 7s. 2|d« 

2. What is the present value of an annuity of £95 10s. at 
4 per cent., during the joint continuance of three lives 
aged 35, 30, 15 respectively ? Ans. £920. 

Case 5. — -To find the present value of an annuity to ter. 
minate with the longest survivor of three given lives. — Rule. 
Find the value of each single life, and also their joint value ; 
from the sum of these values, subtract the sum of their va- 
lues taken two by two, the remainder multiplied by the annuls 
ty is the present value required. 

Example — Required the present value of an annuity of 
£120, at 4 per cent., to continue till three persons aged 60, 
40, 20 years are all deceased. 
(9.039+13.197+X6.033+6.754)— (7.49+7.995+10.924)=, 
18.614, and 18.614 X 120 = £2233 138. 7id. present value. 
I here find the value of the three single lives 60, 40, 20 at 4 
per cent', and also their joint value as in last case, from the 
sum of these values, I subtract the value of the lives taken in 
pairs, that is, the sum of the value of 60 and 40, of 60 and 20, 
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and of 40, and SO, the remainder is t)ie pretent value of £1 on 
these liyes, which nmltiplied hy the annuity gives its present 
value. 

SXEHGJSES. 

1. Required the present value of an annuity of £80, at 5 
per cent., to continue till the demise of a mother, and her 
tvro daughters, aged 40, 10, 5 years respectively ? 

Ans. £1440 17s. T^d. 

2. What is the present value of an annuity of £95 10s. at 4 
per cent., to terminate with the demise of the oldest sur- 
vivor of three persons* aged 35, 30, 15 years? 

Ans. £1936 3s. 4|d. 

Case 6.— To find the value of the reversion of an annuity 
after the demise of 1, 2, or 3 persons whose ages are given. 
i*-Rx7LE. Find the present value of the annuity for the whole 
time of its continuance, from which subtract its value for the 
time before the reversion, the remainder is the present value 
of the reversion. 

Example..— What is the present value of the reversion of 
an annuity of £60, at 5 per cent., after the death of the pre- 
sent possessor, and his son, whose ages are 65, and 35 years, 
the annuity to continue 30 years from this time ? 
15.372451 X 60 sa 922.34706 present value for 30 years. 
(7.761 + 14.039 — 6.747) X 60 S3 903.16 present value before 

reversion. 
922.34706 —903.1B s £19 3s. 4^. present value of reversion. 
I here find the present value of the annuity for 30 years to be 
£922.34706, and its value for the longest Uver of the two ages 
65 and 35 years, is j£903.l8, which is the present value be- 
fore the reversion, and the difference of these two values, is 
the present value of the reversion. 

exebcises. 

1. A gentleman aged 66 years, holds an annuity of £125 per 
annum, which is to continue for 12 years; what is the 
]Hresent value of the reversion after his death, allowing 5 
per cent, interest? Ans. £290 18s. 14d. 

2. What is the present value of the reversion of a perpetuity 
of £100 per annum, to commence at the death of the pre- 
sent possessor, aged 39 years, allowing '4 per cent, inte- 
rest? Ans. £1162 10s. 

3. What is the present value of the reversion of an annuity 
of £70, at 5 per cent., to continue 40 years from this 
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time, the reversion to commence with the demise oi the 
last survivor of two ladies, aged 45, and 30 years ? 

Ans. £215 2s. l^d. 

4- What is the present value, at 5 per cent., of the reversion 

of a perpetuity of £160, to commence with the extinction 

of two lives of 35 and 40? Ans. £798 14s. 5d. 

5. What should I pay at present, at 5 per cent., for the re- 
version of £147 per annum, to terminate 50 years hence, 
the reversion to commence with the demise of the oldest 
survivor of three persons, whose ages are 40, 10, and 5 
years respectively ? - Ans. £36 Os. 0|d. 

6. What ready money should I give, at 4 per cent., for the 
reversion of a perpetuity of £147, to commence when the 
first of three persons die, whose ages are 60, 40, and 20 
years ? Ans. £1947 3s. 3d. 

Case 7.— To find the present value of an annuity to be en- 
joyed for life by the purchaser or successor, after the demise of 
the present possessor. — Rule. From the single value of the 
successor's life, take the value of the joint lives of the possessor 
and successor, the remainder multiplied by the annuity is the 
present value required. 

Example. — What is the value of a wife's expectation of an 
annuity of £30 per annum, at 5 per cent., to continue dur- 
ing her life, after her husband's death, his age being 50, and 
hers 45 years ? 

1 1.105 — 7.891 = 3.214 X 30 = £96 8s. 5d. value of expecta- 
tion. — I here find the value of tlie wife's life to be 11.105) 
from which I take 7.891, the value of their joint lives ; the 
remainder 3.214, multiplied by the annuity gives £96 8s. 5d. 
the value of the wife's expectation. 

EXEKCISES. 

1. If a clergjTnan is 65, and his wife 40 years of age, what is 

the value of her expectation, at 4 per cent, if she is enti- 
tled to an animity of £ 1«5 per annum from the widow's 
fund, after her husband's death ? Ans. £296 4s. S^d. 

2. A gentleman aged 55, married a lady of 25, and settled 
upon her a jointure of £550 per annum ; what is her ex- 
pectation worth, at 5 percent. ? Ans. £2998 Is. 

3. If the possessor of an entailed estate of £2000 per annum, 
be 48 years of age, and the next heir of entail 35 years of 
age ; what is the value of his expectation, at 4 per cent* ? 

Ans. £9381 4s. 
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Case 8. — To find what sum must be paid at one pajrment, 
and also what annual payment must be made by a husband 
during his life, to secure any proposed annuity to his widow 
during the remainder of her life.-«-RuLE. The widow's ex- 
pectation, as found in last case, is the sum to be paid at one 
payment ; which sum divided by the value of the husband ^s 
life, if the first payment be made one year after the insur- 
ance is effected, or by the vahie of his life increased by a unit, 
if the first payment be made immediately upon effecting the 
insurance j gives, in both cases, the annual payment during life. 

£xAMFLE.-»\Vhat must a husband, aged 60, pay at one 
payment^ and also annually during life, if the first payment 
be made one year after the policy is extended, and when it is 
made immediately, to entitle his wife, aged 35, if she survive 
him, to an annuity of £S0 per annum, for the remainder of 
her life, allowing interest at 4 per cent. ? 
14.039 -.- 9.11 s 4.929 x 80=» £394.32 at one payment. 
394.32 -T- 11-204 =£35 Os« lfd.Annual payment at year's end. 
394.32 -i- 12.2(i4 s=£32 6s. O^d. Annual payment made imme- 
diately. — I here find the amount at one payment by last ca3e, 
which sum, divided by the value of the husband's life, gives the 
annual premium, when the first payment is made one year 
after the policy is extended, and this same sum at one payment, 
divided by the value of the husband's life increased by a unit, 
gives the annual premium when the first payment is made 
immediately upon extending the policy. 

EXERCISES. 

1. How much should a man, aged 40, pay at one payment, 
and also annually during life, at 5 per cent., to entitle his 
wife, aged 35, to an annuity of £45 per annum, after his 
death, provided she survives him, the first payment being 
made immediately ? 

Ans. £142 13s. lid. at once, £11 2s. 3}d. Annually. 

2. What annual payment must a husband, aged 65^ make 
during life, that his wife, aged 30, if she survives him, 
may have an annuity of £60 per annum, interest 4 per 
cent., and the first payment made one year after the po- 
licy is extended ? Ans. ^61 7s. 2id. 

Case 9.^ To find what sum must be paid annually during 
marriage, to entitle a widow to any proposed annuity. — Rule* 
The present value of the widow's expectation by Case 7, divid- 
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ed by the value of their lives jointly, or their value increased 
by a unit, according as the first payment is at a year*8 end or 
immediately, gives the annual payment during marrii^e« 

Example. — What annual payment must be made during 
marriage, when the first payment is made at the end of a year, 
and also when made immediately, to entitle a wife, if she is 
the survivor, to an annuity of £130 per annum ; the husband's 
age being 35 and the wife*8 20 years, interest 5 per cent. ? 
(14.007 — 10.363) X 130= £473.72 Widow's expectation. 
473.72 -r- 10.363:^ £45 14s. 3d. Annual payment at year's end. 
473.72 -^ 11.363 = £41 13s. 94d. Annual payment immediate- 
ly. — The operation here is the same as in last case, with the 
exception of using the value of the joint Hves, instead of the 
husband's life for a divisor. 

EXERCISES. 

1. What should a man pay annually during marriage, to se- 
cure an annuity of £100 per annum to his wife, provided 
she survive him, his age being 45 and hers 40 years, inte- 
rest at 4 per cent., and the first payment made immediate- 
ly ? Ans. £36 15s. 2^. 

2. What annual payment must be made during marriage, to 

entitle a widow to an annuity of £60 per annum for the 

• rem&inder of life, the husband's age being 55, and t^e 

wife's 35 years, interest 5 per cent., and the first payment 

to be made at a year's end. Ans. £35 lis* 44d. 

Case 10. — To find how much must be paid present, and 
also by annual instalments during life, to insure any proposed 
sum to heirs at death. — ^Rule. From the value of £1 in per- 
petuity, subtract the value of the given life, and divide the re- 
mainder by the perpetuity increased by a unit, the quotient, 
multiplied by the perpetuity, gives the value at one payment, 
which, divided by the value of the life, gives the annual in- 
stalment. 

KxAMPLE.— Required how much must be pafd present, and 
also by annual instalments, at 5 per cent., by a man aged 40, 
to insure £1000 to his heirs at his death ? 
20 — 11.837 = 8.163 -^ 21 « .388714 X 1000 «= £388.714 at 

one payment. 
S88.714 -4- 11.837 = £32 16s. 9^d. Annual instalment during 
life — I here find the value of £1 in perpetuity, at 5 per cent., 
to be £20, from which I subtract 11,837, the value of a life of 
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40, at 5 per cent., the remainder 8.163, divided bf the perpe- 
tnity, plus I or 21, gires .386714, whidi, multiplied by £1000, 
the proposed sum, gives £388 14s. S^d., the value at one pay- 
ment, which, divided by the value of the life, gives £32 10s. 
94d., the annual instalment. 

EXERCISES. 

1. What should a man, aged 24, pay annually during life, at 
& per cent., to Insure £3000 to his family at his death ? 

Ans. £70- 

2. What should a man, aged 62, pay annually during his 
Hfe, at 5 per cent., to insure £500 to his heirs at his 
death ; and what should he pay, at the same rate at one 
payment, to accomplish the same object ? Ans. Annual- 
ly £35 19s. 44d. ; at one payment <£286 lOs. 5|d. 



DUODECIMALS, OR CROSS MULTIPLICATION. 

Duodecimals increase or diminish constantly by 12^ that 
is, twelve of any inferior denomination make one of next 
superior denomination ; and are generally used by artificers to 
cast up the contents of their woik.~>RuLE. Write the multi- 
jriter under the multiplicand, with the same denominations di- 
rectly under one another ; multiply each denomination of the 
multiplicand, beginning with the lowest, by the feet in the 
multiplier, carrying at 12, and writing the remainders under 
their respective terms in the multiplicand ; then multiply by 
the inches in like manner, carrying as before, and writing each 
remainder one place further to the right ; proceed in the same 
way with every inferior denomination of the multiplier, writ- 
ing each product a place further to the right than the one im- 
mediately preceding, the sum of these products is the answer. 

Example. — Multiply 7 feet, 6 inches, 3 seconds, by 5 f. 
8 in. 10 seconds. 

Having placed the factors, I first mul- 
tiply by the 5 feet in the multiplier, be- 
ginning with the seconds in the multi- 
plicand, carrying at 12, and writing the 
remainders directly under the denomi- 
^q — y — op — 2'" 6'"' ^*tions multiplied ; I then multiply by 

the 8 inches, writing the remainders a 



7 
5 


6' 3^' 
8' 10" 


37 
5 


7 3 
2 
6 3 2 6 
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place farther to the right than in last products ; I then mtilli- 
ply by the 10 seconds, still writing the remainder one place fur- 
ther to the right than the immediato preceding remaindesis the 
snm of these is the answer, 

EXEBCISES. 

1. Multiply 4 f. 6' by 2 f. &'. Ans. 10 f. 10^ 6". 

2. Mutilply 6 f. 8' by 4 f. G*. Ans. 25 f. 6'. 

3. Multiply 6 f. 3' 6" by 5 f, 3'. Ans. 33 f. 4" 6'". 

4. Multiply 7 f. IC 6" by 3 f. 4' 3". Ans. 26 f. 4' 8" 3'" 3"". 

5. Multiply 120 f. 6' 2" by 6' 10^. Ans. 68 f. 7' 6" 1'^ S*^. 

6. Multiply 53 f. 1 1' 9" by 14 f. 3' 5". Ans. 771 f. 11'' l** 9"". 

7. Multiply 36 f. 6' by 48 f. 7'. Ans. 1773 f. » 6*. 

8. Multiply 20 f. 8' 4*^ by 8 f. 7'. Ans. 177 f. 7' 6*. 

9. Multiply 84 f. 11' by 12 f. 4'. Ans. 1047 f. 3' 8*. 
10. Multiply 10 f. 11' 6" by 12 f. 4^ 6". Ans. 135 f. 7' 3f[ 9*'^ 

The area of any rectangular surface is found by multiplying 
the length by the breadth, or mean breadth. The solid content 
of any rectangular body is found by multiplying the length, by 
the breadth, and depth, or by the mean breadth, and depth. 

The solid content of round timber is found, by multiplying 
the length by the square of i of the mean circumference. 

EXERCISES. 

1. What is the area of a board 10 f. 3' long, and 1 f. 6' broad ? 

Ans. 15 f. 4' 6". 

2. What is the area of a board 14 f. 6' 7'' by 1 f. 11' 9^ ? 

Ans. 28 f. 9' 6" 4'" 3^'. 
3« How many superficial feet in a board 20 f. 6^ by 3 f. 5' ? 

Ans. 69 f. 6*. 

4. How many square yards are there in the ceiling, floor, and 

walls of a room 30 f. 4> long, 24 f. 6' wide, and 11 f. 6' high? 

Ans. 305 yds. 2 f. 6'. 

5. What is the solid content of a log of wood 30 f. 8^ long, 
and 2 f. 4> the side of the square ? Ans. 166 f. 11' 6^ 8 . 

6. How many cubic feet in a stone, 15 f. T long, 2 f . 8^ broad* 
and 1 f. 9' deep ; and what is its weight at 2520 ok. Avoir- 
dupois per foot ? 

Ans. 72 f. 8' 8". Weight, 5 t. 2 cwt. 1 qr. 1 lb. 12 os, 

7. How many cubic feet in a round tree 25 f. 3' long, the girt 
in the middle being 46 inches ? Ans. 23 f, r ST 3*'9"". 

8. How many feet in 6 deals, each 16 f. 5' long, and 17 inGhe9 
broad at one end, and 13 at the other? Ans. 123 £. V 6^« 
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9. Bow many solid feet in a log of mahogimy, 15 f. 9^ long, 
4 f. & broad, and 2 f. 9' deep at one end, and 3 f. lO' broad, 
and 2 f. S' deep at the other end ? Ans. 169 f. 6' 4" 6"^'. 
1(K How many cubic feet in a round tree, 40 f. 10' long, the 
girts at four equidistant places being 6 f. 10', 4 f. 4', S f. 1% 
and 2 f. 3' ? Ans. 39 f. 6' 8"' 3'^ 



TONNAGE OF SHIPS. 



To find the tonnage of ships, is the method of calculating 
what weight they will carry. — ^Hulb. Multiply the length of 
the keel by the length, and by half the length of the midship 
beam, both taken within the vessel ; this last product divided 
by 94 gives the tonnage. 

Example.— What is the tonnage of a ship, whose keel is 
100 feet, and midship beam 40 feet ? 

100X40X»0_4^_831 ^ ^^ 

94 47 #7 

I here multiply 100 the length of the keel, by 40 the length 
of the midship beam, andtigain by 20, half its length, and di- 
vide the product by 94, whidi gives 851 ^i,, the number of tons 
the 'ship will carry. 

EXERCISES. 

1. what is the tonnage of a ship whose keel is 150 feet, and 
midship beam 56 feet ? Ans. 2502/^ tons* 

2. A 8hip*s keel is 188 feet, and her midship beam 71 feet 
6 inches, required her tonnage. Ans. 5112^ tons. 

3. If a ship*s keel be 90 feet, and the midship beam 30 feet ; 
what is her tonnage ? jAjis. 430|^ tons- 

4. What is the tonnage of a ship whose keel is 130 feet, and 
the midship beam 47 feet ? Ans. 15274 tons. 



PEOMISCUOUS QUESTIONS. 

1. Write in figures, eight hundred and fifty-nine thousand 
nonillions sixty-three octillions one thousand and eight hun- 
dred quintillions seventy thousand billions three milSons and 
nine hundred thousand. 
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2. A merchant left in his last will, £13836 to his old son, 
£4369 to each of his five younger sons, £2633 to each of his 
four daughters, £630 to each of 3 nephews, and £335 to each 
of 10 nieces ; how much did he leave in all ? Ans. ^48938. 

3. What is the difference between ten times three, and 
twenty ; and ten times twenty three ? AnSi 180. 

4. Multiply 1843365, by 3841396 in three lines of products. 

Ans. 7077069305040. 

5. Multiply 765436 by 8888 in two lines of products. 

Ans. 6803195168. 

6. Find by subtraction, the product of 638954 by 9999 ; and 
also by multiplication in two lines. Ans. 6388901046. 

7. The quotient of a division is 65, the remainder 8, and the 
dividend 853 ; what is the divisor? Ans. 13. 

8. The product of two numbers is 1610, of which the less is 
33 ; what is the square of their difference ? Ans. 2309. 

9. If 4 of 6 is 2 ; what is the ^ of 30 ? Ans. 5. 

10. The sum of two numbers is 104, and their difference is 
10 ; what are the numbers ? Ans. 47, 57. 

il. What number taken from 3 leaves I of j% ? Ans. ly'^. 
13. If 30 pence, and 40 groats, buy 50 pints of wine ; 
What is the cost of 60 quarts in current English coin ? 

Ans. £1 188. 

13. The globe of the earth under the equator is 360 degrees, 
each 694 niiles ; now, supposing two men to start at once, from 
the same place under the equator, and the one to travel di- 
rectly east SO miles a-day, the other directly west 35 miles 
a-day ; at what distance of time will they meet ? 

Ans. 384 j I days. 

14. A silk mercer purchased 50 pieces silk, each 34 Fl. ells, 
and paid at the rate of 8/4 perEng. ell ; what was the price of 
the whole ? Ans.* £485. 

15. A is indebted to B £240, payable 5 months hence, but 
if he pays ^40 of it in hand, when should he pay the re- 
mainder ? Ans. 6 months. 

16. A can do a piece of work in an hour, B can do it in 3 
hours, C in 5 hours, and D in 7 hours ; what time will they 
require, when all working together, to do three times the 
quantity of work ? Ans. 1 h. 47 m. 31 j\ sec. 

17. A cistern containing 300 gal. is supplied by a pipe which 
fills it in 2 hours, and discharged by another pipe, which emp. 
ties it in 2^ hours ; how long would it require to fill it, if both 
pipes were set open at once ? Ans. 18 hours. 

18. A tradesman left | of ^^^ of his property to his old son, 
and ^ of I of ^ of it to his second son, and the remainder to 
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their mother, which turned out £%W> more than both their 
shares ; what was the share of each ? 

Ans. Mother ^6440, old son £100, young son £60. 

19. How much must be insured at 5^ guineas per cent, to 
cover £813 lis. 3d. on a voyage from Jamaica to Lcith ? 

Ans. £863 86. 6d. 

20. My agent in Oporto has purchased fruit on my account 
and risk, to the amount of £579 16s. lOd., commission and 
charges 7| per cent. ; find the expense of insurance at 4| per 
cent, on the amount of the invoice. Ans. £27 6b. 5d. 

81. Three merchants. A, fi, and C, enter into partnership ; 
A gains £12 in 6 months, B £15 in 5 mouths, and C, whose 
stock was £40, gained £21 in 9 months ; required the stock of 
A and B. Ans. A £34|, B £51f . 

22. A gentleman wishes to paper 5 rooms in his country, 
house, the first is 95 f. 7', the second 84 f. 9\ the third 79 f. 
11, the fourth 71 f. 6', and the fifth 59 f. ; the height of each 
is 10 f. 8^ ; how many yards of paper, 3 qrs. wide, will he re. 
quire, deducting 129^'//^ yds. for doors, windows, and fire 
places ? Ans. 488 yds. 

23. When the barometer stands at 30 inches, the weight of 
atmosphere on every square inch of surface is 14*75 lb. ; what 
is the difference of weight sustained by a corpulent man, the 
surfeoe of whose body is 20 square feet, and another whose 
surface is 16 feet ? Ans. 75 cwt. 3 qrs. 12 lb. 

24 Whereas a noble and a mark just 15 yards did buy, 
How many ells of the same cloth for £50 had 1 ? 

Ans. 750 

25. I lent three sums of money to three friends, A, B, C, 
and I have entirely forgotten both the sum lent to each, and 
the sum of the whole, but I remember distinctly that A and B 
together owe me ^47, A aUd C together £71, and B and C 
together £88 ; what does each owe me ? 

Ans. A £15, B £32, C £56. 

26. What present money \^ill diitoharge a debt of £450, due 
8 months hence, allowing true discount at 5 j^r oent« ? 

Ans. £444 8s. lOid^f. 

27. A gentleman having purchased a horse from a jockey for 
£9&, aticed the fdlow how much he had gained, who replied ^ 
of What it cost me ; what was his gain' ? Ans: £1 6« 

28. A merchant has 4 cwt. 3 qrft. li lb. of tea, which he or- 
ders to be made up in parcels of 1, 2* ^,4, 5, 6; 7 audSoz;, and 
to have an equal number of each ; how many of each should he 
have ? Ans. 244. 
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29. A gentleman left 270 acres of land to be divided among' 
his three nephews in proportion to their ages at his death, 
which was found to be 18, 12, 6 years respectively ; required 
their shares« Ans. A 135, B 90, and C 45 acres. 

30. A merchant wishes to mix teas at 8/, 7/6, 6/6 per lb. in 
such proportions that he may have a cwt. worth 7/4 per lb. ; 
how much of each must he use ? 

Ans. 26} lb. at 8/, 53| lb. at 7/6, 32 lb. at 6/6. 

31. Four merchants enter into copartnery, A put in :C64 for 
4} months, B £78 15s. for 6 months, C £112 14s. for 8| 
months, D £125 5s. for 5^ months ; they gain £108 Ids. 4id. ; 
what should each have of the profits ? Ans. A £13 2s. 9d. 

B £21 78. 8id. C £44 12s. 8d. D £29 15s. 3d. 

32. A bankrupt owes A £313 7s. 3d. B £290 4s. 6d. 
C £700, D £486 13s. 8d. E £600, F £500, G £381 10s. 
and H £418 ; his e£fects are ^£1739 13s. S^d., what will each 
of his creditors receive ? Ans. A £147 14s. llj:d., B £136 
16s. 94d., C £330 Os. lOd., D £229 9s. 3}d, £ £282 178. 
lOJd., F £235 148. lO^d., G £179 17s. 5id., H £197 Is. 8d. 

33. Sold j£60 per annum in the long annuities, at 16^ 
years* purchase, brokerage ^ per cent, on the proceeds ; what 
did I receive ? Ans. £988 158. 3d. 

34. What rate of interest arises from vesting money in the 
3 per cents, when selling at 89} ? Ans. £3 7s. O^d. 

35. What siun must I insure to cover £1000 on a voyage to 
the East Indies, premium, policy, &c 84 per cent-, and ex- 
pense of recovering in case of loss H per cent* ? 

Ans. £1111 2s. 2id. j. 

36. As I was going to St. Ives, I met fifty old wives. 
Every wife had fifty sacks, and every sack had fifty cats. 
Every cat had fifty kittens ; kittens, cats, sacks and wives. 
How many in all were coming from St. Ives ? 

Ans. 2250000. 

37. London remits to Amsterdam 5000 guilders when the 
exchange is at 36/6 Fl. banco per £ Sterling ; what will Lon. 
don gain or loss by this transaction, if the amount is drawn 
for, when the exchange is 35/ Fl. banco per £ Sterling ? 

Ans. gain £19 lis. 4id. 
. 38. A merchant has wines at 14/, 15/, 19/, and 22/ per g^. 
Ion, of which he wishes to make a mixture worth 18/ per gal- 
lon ; find out for him all the di£ferent proportions of e«oh sort 
which will answer his purpose. 
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4th 5th 6th 7th 

4 5 I 5-) 14/. 

A 1 ' * * * * 5 5 f _i . 15/. 
Ana. -< A or Q or , or ^ or ^ or ^ or ^ >• gal.at ^^, 

7 7 3 7J 22/! 

or any other quantities, either more or less, tzd in/lnitum, in the 
same proportions as either of the 7 quantities given. 

39. A husband dying when his wife was with child, ordered, 
if she had a son, that he should heir | of his father's fortune, 
and the widow the rest, but if a daughter, that she should heir 
I of his fortune, and her mother the rest ; but she had both a 
son and daughter, what should each haVe, supposing the son*8 
share to be £1000 less than if he had not had a sister ? 

Ans. Son £6000, mother £3000, daughter £1500. 

40. What number is that which, multiplied by 30, the pro- 
duct is ^ ? Ana. ,^^. 

41. What is the difference between the simple and compound 
interest of £850, for 40 years, at 5 per cent. ? 

Ans. £3433 198. 9^d. 

42. What is the difference between | of 3 guineas, and } of 

a £, performed decimally ? Ans. 5.l42857d. 

43. A merchant sold cloth for 11/6 per yard, by which he 
cleared 15 per cent. ; what would he have cleared per cent, by 
selling for 12/ per yard ? Ans. 20 per cent. 

4i. A gentleman was married to a young lady, and it so 
happened that their marriage day was the birth day of both, 
and the bridegroom's age was just double the bride's, but after 
they had lived together 30 years, his age was to hers as 2 to 1 ^, 
and 30 years after this, his age was to hcr's as 2 to 1 1, what 
was their age on their marriage-day, and what should the 
husband have paid that day at 5 per cent, to secure an annuity 
of £500 a year to his wife if she survived him ? Ans. Ages 
40 and 20 years, and £2035 to secure the annvity. 

45. A father destined his fortune to his three sons in the 
following manner, A |, B |, C |, now, if his fortune was 
£3000, what should each receive? Ans. A £897 88. 84d.A, 
B£1076 18s. 5id.TV C £1025 12s. 9fd.TV 
* 46. Three merchants A B and join in company, A 
gains £40 in 6 months, B £36 in 5 months, and C, whose stock 
was £72, gains £28 in 9 months; what was the stock of 
A and B? Ans. A £154 58. 8^d. f. B £166 12s. 6|d. f. 

47. Three merchants join in partnership, A*s stock remain- 
ed in company 12 months, B*s 9 months, and C*8 6 montht, 
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now, A claimed ^ of the gain, B §, and C, whose stock was 
£300, took up the remainder ; what was the stock of A and B ? 

Ans. A £187 10s. B £300. 

48. A young fellow having rudely asked a lady her ag^, re- 
ceived the following reply, 

My age, if multiplied by three. 
And two-seventlxs of the product tripled be. 
The square root of two-ninths of that is four ; 
Sir, tell my age, or never see me more I 
What was her age ? Ans. 28 yean. 

49. Three merchants enter into company for 6 months, and 
they found their gain to be £743 15s. now, if A*s stock was 
£1800, B*s £1500, and C*s £1200 ; allowing 5 per cent, per 
annum on their several stocks, and the remainder of the gain 
to be equally divided among them, what should each receive 
of the profits ? 

Am. A £256 8s. 4d., B. £247 18s. 4d., G £240 88. 4d. 

50. Paid £10§ for 27^ yds. of cloth ^| yd. wide,; what 
should I pay for 7| yds. of the same quality which is |^ yd. 
wide? Ans. £2 lOs. lO^d. \^. 

51. A gentleman bestowing alms on some poor people found 
if he gave each 5d. he would be 4d. deficient, but if he gave 
each 4d. he would have 8d. remaining ; how many beggars were 
there? Ans. 12. 

52. Petersburgh is indebted to London 3718 rubles 54 cop. 
which may be drawn directly at 4/6 1 per ruble, or through 
Holland at 52 stivers per ruble, if the exchange between Am- 
sterdam and London be 33/10^ Fl. per £ Stg. and the expense 
of the circular remittance 2 per cent. ; which is the most profita- 
ble way for London to draw ? Ans. circular by £87 18s. Sjd. 

53. Sessa the Indian who invented the game of chess, having 
showed it to his king, was requested to name his own reward, 
displeased his sovereign for asking no more than one grain of 
wheat for the first square on the chess board, two for the 
second, and so on in geometrical progression for each of the 64 
squares ; what did this modest demand amount to, supposing 
7680 wheat-corns make a pint, and that it was worth 10/3| 
per bushel? Ans. £19351404648857 lis. lO^d. 

54. A father left his property to his three sons in the follow- 
ing manner, namely, to A f $, B f | of the remainder, and the 
rest to C, now, if A*s share was £500 more than B^s ; what 
was the sum left to each? Ans. A ^772 2s. O^d. ^*,. 
B £272 2s. O^d. /,Vt- ^ ^^^ l^* ^i^" iVs\- 
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55. Effected insurance on a cargo of sagar from Jamaica to 
Leith, to the amount of £3000 at 5 guineas per cent., to return 
£2 lOs. per cent, if the vessel sailed with convoy and arrived 
safe, which she did, but the sugar was so much damaged that it 
sold for £2260, whereas, if sound, it would have brought 
£3400 ; what should I receive from the underwriters ? 

Ans. £1064 6a. 9d. 

56. There is an island 73 miles in circumference, and A, B, 
and C all start together and travel the same way about it ; A 
travels 5 miles a day, B 8, A 10, at what distance of time will 
they all meet again, and how many general meetings will they 
have in a year ? 

. Ans. First meeting after 73 days, and 5 meetings in a year. 

57. Calculate the interest on the following account till 2l8t 
February, the bank exacting 4|, and granting 3| per cent, on 
balances. 

I>r. — A B. Esq. in account- current with the Royal Bank. — ^Cr. 
June 8, To cash £107 Aug. 7, By cash £400 
July 25, To cash £230 Oct. 3, By cash £220 
Sept. 7, To cash £321 Dec. 27, By cash £180 
Nov. 21, To cash £161 
Dec. 23, To cash £140. | Ans. £4, Is. 4d. 

58. In an arithmetical series, the common difference is 4, 
the number of terms 20, and the greatest term 144 ; what is 
the sum of the series ? Ans. 2120. 

59. What is the value of .3 of a moidore? Ans. 9/. 

60. When first the marriage knot was tied betwixt my wife 

and me; 

My age did her's as far exceed as three times three does 
three ; 

But after ten and half ten years, we man and wife had 

been, 
Her age came up as near to mine as eight is to sixteen. 
Now you skill 'd in numbers tell me, 1 pray. 
What money advanc'd on our wedding day, 
Would yield a pension of fifty pounds sure 
Every year's end while our joint lives endure ? 

^, A . . . .^ , « ^"s. £484 10s. 

• 61. A IS indebted to B £2000, due 3 months hence, but 
gave him £1200 in hand 5 when should he pay the balance ? 

CO Tiru . t^ Ans. at 7 J months. 

62. What IS the neat weight of a hhd. of tobacco, weighinir 
gross 18 cwt. 3 qrs., tare 12 lb. per cwt., tret. 41b. per 104 lb. ? 
'- " Ans. 16 cwt. lOf I lb. 
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63. What should a broker charge nt 7/6 per eemt* for tnn»- 
acting busioesa to the amount of £216 10«. 6d. Ana* 16/8|<4t. 

64. How many decimal places in the circle, whijch is the 
sum of -52763, -6871249, -123456789 ? Ans. 315. 

65. Bought a chest of tea, weighing g^ross 2 owt. 1 qr. 16 lb. 
for £1 12 ; bow must I sell it per lb. neat, to cleav 15 per ceBl», 
tare 21 lb. per cwt., tret. 4 lb. per 104 lb ? Ans. 11/9^ ^^,. 

66. If a cubical piece of silTer, whose side is 3 inches, is worth 
jC8| ; what is the side of a cube of the same silver worth £26| ? 

Ans. 4-329 + inches. 

67. What is the vahie of a perpetuity of £500 a year, at 5 
per cent, per annum ? Ans* £10000. 

66. 1 have received the invoice of a cargo of fruit frtMn Ma- 
laga, amounting to 9434 reals Vellon, exchange 3/4 per pias- 
ter ; what is their value in sterling ? Ans. £104 88. S^,d. 

69. A of Amsterdam has order to remit to B of London, 
£1500 FL exchange S6/9^§ FL per £ sterling, hut sends tliem 
first to Paris at 5f>d. per crown, thence to Italy at 100 crowns 
for 60 ducats, thence to Hamburg at lOOd. per ducat, thence 
to Portugal at 45d. per 400 rees, thence to London at 5/3 per 
milree ; how much was gained by the circular remittance, ( 
per cent, being charged at each place for oommissioa and 
charges? Ans. £8 148. ll$d. 

70. yyhaX is the square root of 5017799673472041 ? 

Ans. 706364^9. 

71. What is the cube root of 1371737997260631 ? 

Ans. mill. 

72. A May pole there was, whose height | would know, 
The sun shining bright i^ straight to woKk 1 did go; 
The length of the shadow upon level grQuad» 

Just sixty-five feet, whei^ measured^ I found ; 
My staff 1 had there, just five feet in length* 
The length of its shadow was four Teet one tenth ; 
How high was ^e May pole, I gladly would know. 
And this is the thing you are d^ired to sh<^ ? 

Ans. 7941 feet. 

73. A draper bought a quantity of dplih foe £500i but j- of 
the whole was so damaged that it sold for no more than 5/ a 
yard, by which he lost £50 ; at what rate per ell must he retail 
the remainder^ ii^ order to gain 10 per oeat. oathe whole ? 

An8.ll/7id. |. 

74. Two shepherds driving hpme 8 pet lambs, 5 of them be- 
longing to A, uid 3 to B, were met by their masters in company 
with C, each of whom had an unruly mastiff, who set upon 
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the lanlMS ao4 tore tkesa to pieoet ; C» ia wder to make good 
tiio damage done by his dog« paid 8/ ; hiaiiv aheitld it be divided 
between, A and B ? Anai A, 7/ B, 1/. 

75. A bare •tarta 40 yarda before a grayhound, and is not 
obsenred till she has been up 40 seoonds, numlng at the rate of 
10 Qules an hour ; the dog on view nakeaafter at the rale of 18 
QQuUes an hour ; how long will the chase last after the dog started, 
and what ia the diataaeeron ? Ans. 90^\ sec., 590 yards. 

76. What principal wiH yield aa nuicb iotereat itt 5 montha as 
£729 17s. 6d. in 5 years ? Ana. £8756 10a. 

77. A jeweller having bought a diamond fcHr 60 guineas^ and 
after cutting it very neatly, which cost him £S 10s., it weighed 
1*5 oz., which he sold foe S*|^ shillings per grain ; how much 
did ho gain iA all, and per cent. ? 

Ans. in aU^ ^£4^ 10s. ; per cent, £70 16s. O^d.}^^. 

78. Suppose there ia conaumed annually in London 900CK)0 
barrela of porter at 1/8 per gallon ; 10540 tons of cheese at /7| 
per lb, i 50000 tons of butter at /10| per lb. ; 56qOOOO lb» of 
tea,,at 5/ per lb. ; 12000 cwt, of tobacooat ^4 per lb. ; 6980000 
gallons of milk at Z^* per j^t ; and 630000 chaldrons of coals 
Bjk 1/7 per bushel ^ how much does London espend annually on 
these articles ;, and suppose the dealers in them have 15 pea 
cent, for their trouble, what money goes into their pockets ? 
Ans. £;Kpenda;£1233430O; dealers have £1608821 148. 9^d.|S. 

79. Two ships sail from the fame port at the same time» the 
one saUe direct south 25 miles a day ; the other direct west 36 
milea a-day ; how far are they distant at the end of 81 daya? 

Ana. 3550*116 -fnulea. 

80. A debt is due ^ every 4 months ; what is the mean time 
{or pacing the whole at once Y Ana* 10 months. 

81^ ^E^urchased gooda for £9$ cash, and after keeping them 
6 months, sold them for ^^112 cash ; what did 1 gain* allowing- 
interest at 5 per cent. ? Ans. £13 12s» 

82. Suppose the national debt to be ^ht hundred million 
sterling, as it nearly is, what revenues is required aimuaUy, tO; 
pay the interest and exp^eoae of managemeat at 3| per cent. ; 
what would government saye annualiy by reducing the, interest 
^ per cent. ; if the whole amount is transferred once a year, 
what sum does it put into the bauds of the stodcbrokers; aod 
if it were to be patd off iu 50 years, whaA annual sum at 3| per 
cent, would be required ? Ans. Revenue £28000000, save 
£4000000, brokers £2000000* annual sum to pay the debt 
£37240161 8s. 6}d. ; this is a few E^ilUngs more than tho 
truth, from the decimal in the table being extended only to 6 
places. 
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83. What i3 the least sum divisable by each of the nine di- 
gits Vithout a remainder ? Ans. 2520. 

84. How many more changes can be made of the letters in 
the word romakis than of those in rohani ? Ans. 4320. 

85. What is the fifth root of 834941 6423424 ? Ans. 384-a 

86. What is the twelfth root of 612709757329767363772416? 

Ans. 96, 

87. A merchant in London remits to his correspondent in 
Amsterdam 1000 moidores, valued at 27/ sterling each ; charges 
of remittance £5 19s. 6d. sterling ; when weighed in Amster- 
dam, after deducting charges, they amounted to 14209 guil. 14 
stivers currency ; what did the London merchant gain oi loss, 
exchange 33/6 tU banco per £ sterling, agio 5 per cent. ? 

Ans. Lost, £9 8s. 0^d.|^. 

88. How much Flemish currency is 798 guil. 17 st. banco, 
agio 3^ per cent. ? Ans. 826 guil. 16 st. 3 penn. 

89. If 7 calves cost as much as 9 lambs, and 9 lambs as much 
as 12 pigs, and a calf, a lamb, and a pig cost together £2 28. 6d. ; 
what were they a- head ? Ans. Calf 18/, lamb 14/, pig 10/6. 

90. A sold wheat which cost him £246 12s. to B, and B 
sold it to C, who disposed of it to D for £391 lis. lOd. ; re<* 
quired for how much A and B sold it, each of Uie three mer- 
chants having gained at the same rate per cent. ? 

Ans. A for £287 14s., B for £335 ISs. 

91. What is the rebate of £795 lis. 2d. for 11 months, at 
the rate of 6 per cent, per annum ? Ans. £41 9s. S^d- 

92. A gentleman going to market dressed in a new coat and 
vest, on which were 12 dozen gold buttons, met with a com 
man who fancied it, and having demanded the price, was an* 
swered, if you give me a wheat com for the first button, two 
for the second, four for the third, and so on for the twelve 
dozen, the whole shall be yours — to which the baker readily as- 
sents ; now supposing 544800 wheat corns make a bushel, how 
many bushels would pay for the cloths, and what would they 
cost, if wheat sell for 10/ per bushel ? 

Ans. Bushels 409338301 14777208409573638532761 309665 1 +. 
Cost £20466915057388604204786819266380654832 17s. 6d. 

93. What is that number of which 9 is three fifths ? 

94. Place three 3*s in such a manner as to make just eleven. 

95. A snail in going up a May pole 36 feet high, ascended 
six feet every day, but came down three every night ; how 
many days will he require to reach the top ? 
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96. A pooc man haring a (ox, a gooae, and a peck or ooro, 
came to a rirer, over which he can cany only one at ■ time ; 
howii he todo thii, that the Fai may not be left with the gooae, 
noi the goon with the com ? 

87. Place the 9 digit! in Bucb order that uty thies fignrat In 
a right line ihall make I& 

B8. A g«iit1eiDan's Krrant went to market with orden to 
bnjgO fowls for SOd., be fulfilled hii i»den brpurcbaiing 
ligeons at 4d., lario at }, and ipsmnra at } a piece, bow 
many had he of each ? 

99. If 1? Bpplei coat tu much aa f 1 pean, and three pcan 
cost a penny ; what la the price of TO apples t 

100. Two merry eompanlona are to hare equal iharea of 8 
gallons of brandy, which are in a vessel containing exactly B 
gallons; now to divide it, they haT« only two other empty res. 
sell, the one of which holds 5 and the otb«r 3 gallons ; bow 
shall they divide the brandy equally by the help of these three 
reiaeliP 
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Adoitiom Table is ie»d thus, landlora!, landS 
are3,land3Bre^&c 

SDBTJtACTioN Tailx IS read thos, 1 from I leaves 0, 1 from 
t leaves 1, 1 from 3 leaves 2, 1 from 4 laavea 3, Ac. 
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TABLES. 



Multiplication Table. 
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Multiplication Table is read thus, twice 1 are 2, twice 
2 are 4, twice 3 are 6, twice 4 are 8, twice 5 are 10, &c 
Then three times 1 are 3, three times 3 are 6, three times 3 are 
9, three times 4 are 12, 6cc. 



TABLES OF MONEY, WEIGHTS AND MEASURES, 

in which the new standards enforced by act of Parh'ament» 
5 Geo. IV. cap. 74, and 6 Geo. IV. cap. 12, are carefully com- 
pared with the old standards of England, and Scotland. 

Money Table. 



2/6 = half-a-crown, 5/ = a crown, 6/8 a a 
noble, 13/4 = a mark sterling, 21/ = a guinea, 
25/ =a a jacobus, 27/:= a moidore, 36/ s a Jo- 
annes. 

Scotch Monet. 2 pennies Scots = 1 bodle, 
2 bodies = 1 plack, 3 placks, or 1 2 pennies ^ 
1 sh., 13 sh and 1 plack e 1 mark, 20 sh. &9 

1 pound Scots, 12 pounds, or 18 marks Scots as £1 sterling. 

Scots money is the j^g of sterling in value* 
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weighing gold, silver, jeweh, and liquors. 
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8781 ,qna« <"«* = I rood „f brick Work, and 100 iquu 
feet = 1 square of Booiiog In England, and In Scotland 3 
iqnan jaidi k 1 rood of muon woik. 
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Standard Wive Measure. 
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320 
576 


pint or pt 


28.875 


34.65925 


1 

2 

8 
80 
144 


quart or qt. 


57.75 


69.3185 


I 

4 


gaUan. 


231 


277.274 


1 






2310 


2772.74 


40 

72 


10 
18 
42 
63 

84 


X 


Anker. ' 


4158 


4990.932 
11645.508 


Rundlet. 


9102 


1344 


336 


168 
252 
336 


Tieive. 


14553 


17468.262 


2016 
2688 


504 
672 


Hogshead. 


19404 


23291.016 


Puncheoii. 


29106 


34936.524 


4032 
8064 


1008 
2016 


504 
1008 


126 
252 


— 


PipeorButt 


58212 


69873.048 


Tun. 



The imperial gallon may in practice be considered 20 per 
cent., or ^ greater than the old wine gallon ; but if perfect ac- 
curacy is required, we must have recourse to the cubic inches : 
thus to find how many imperial gallons in 4 hogsheads, old 
measure, I multiply 14553 the cubic inches in a hogshead, oI.L 
measure, by 4, and divide the product by 277.274 the cubic 
inches in an imperial gallon, and so for any other denomination. 





Standard Ale and Beer Measure. 


old, cab. 
indies. 


New, cub. ' 
inches. 


gilL 


8.8125 


8.6648125 


1 pint 


35.25 


34.65925 


4 


1 


qiuurt 


70.5 


69.3185 


8 


2 

8 
72 


1 

4 

36 

72 

144 

216 

432 

864 


gallon or gaL 


282. 


^ 277.274 


32 

288 


1 

9 

18 

36 

54 

108 

216 


firken or firk. 


2538 


2495.466 


1 
2 

"4 
6 
12 
24 


kilderken or kiL 


5076 


4990.932 


576 
1152 


144 

288 


1 
2 
3 
6 
12 


barrel or bar. 


10152 


9981.864 


1 


hogshead or hhd 


15228 


14972.796 


1728 


432 


H 


1 


butt or bt. 


30456 


29945.592 


3456 


864 
1728 


3 


2 


1 
2 


tun or t 


60912 


59891.184 


6912 


6 


4 


1 





In practice the imperial gallon may be considered 1\^ per 
cent, less than the old ale gallon ; but for perfect accuracy re- 
course must be had to the cubic inches as shown in wine measure. 

Standard Dry Stricken Measure. 

pint. 



Old, cubic inches. 



33.6003152 



67.2006304 



268.8025216 



537.6050432 



New, cub. in. 



34.65925 



69.3185 



277.274 



554.548 



2i5a4201728 



4300.8403456 4436.384 



2218.192 



1 



quart. 



8 



16 



8 



8601.6806912 



17203.3613824 



8872.76b 



64 



68813.4455296 



36016.806912 88727.68 



17745.536 



70982.144 



128 
256 



galL 
1 jpeck. 
1 



32 



64 



8 



16 



bushel or bu. 



512 



128 



256 



32 
64 



1 



strike or str. 



8 



16 



coom. 



2048 1024 



r2033.613824|177455.36 



2560 



5120 



256 



32 8 



128 



1280320160 



25601640 



320 



32 



quarter or qr. 
chaldron. 



16 



40 



80 



20 



8 
10 



4 1 



wey. 



40120 



5 1i 



\0\%\\ 2 



last 
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Abo 4g!Ui B 1 pint, and 2 pottl^ == 1 gallon. 

Tlie imperial bauiel may be considered in practice as 3^g 
per oimt. greater than the Winchester bushel, but for perfect 
accuracy diey must be compared by the cubic inches in each. 

Stakdabd DaT Heaped Mbasube. 



Old, Hsapkd. 
CuUc inches. 


Nxw. LaoAiiLV 

Hkapkd. 

Cubic inches. 


tialf quartern. 


96.3094497 


87.9839782 


1 


quai 


tem. 


192.6188995 


175.9679564 


2 


1 


hf. peck. 


385.2377991 


351.9359129 


4 

• 


2 


1 
2 


peck. 


770.4755983 


70a8718258 


8 


4 


1 hf. bushel. 


1540.9511966 


1407.7436516 


16 


8 


4 


2 

4 
12 


1 


bu. 




3081.9023932 


2815.4873032 


32 


16 


8 
24 


2 


1 


sack. 


9245.7071796 


8446.4619096 


96 


48 


6 


3 


1 
12 


ch. 


110948.4861552 101357.5429152 


1152 576 


288 


144 


72I36 


1 



In practice, the imperial bushel legally heaped may be con- 
udered as 9y', per cent, less than the old dry measure bushel 
similarly heaped, but for perfect accuracy recourse must always 
be had to the cubic inches. 

Scotch Tkot oa Dutch Scotch Sttpeeficial 
Weight. Measure. 



T. grs. 


drop. 




29.75 


1 
16 


ounce. 


476. 


I 


[pound. 


7616 


256 


16 


I 
16 


stone 


121856 


4096 


256 


il 



Standard sq. m. 


square eO. 


1374.110761 


1 


square fall. 


49467.987396 


36 


1 


rood. 


1978719.49584 


1440 


40 


1 
4 


acre 


7914877.98336 


5760 


160 


1 



256 
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The avoirdupois lb. is less than the Dutch lb. by 18f per cent. 
—The divisions of tron weight are the same as Scotch troy oi* 
Dutch weight, but the standard tron pound is 10216 troy 
grains and nearly 4. — The length of the Scotch ell is here 
taken at 37.069 imperial inches — The imperial acrt is less than 
the Scotch by 26y^T per cent. 

Scotch Standard Liquid Measure. 



Any quantity 
of Scotch liquid 
measure may be 
readily convert- 
ed into imperial, 
or the reverse, 
by means of the 
' cubic inches in 
each. Three im- 
perial gallons are 
I a gill more than 
1 Scotch gallon 
nearly. 



Cub. inches. 


gill. 


6.46275 


1 
8 


mutchken. 


25.851 


1 
2 


choppin. 


51.702 


1 
2 
4 

16 

128 
256 


pint. 


103.404 


16 

32 

128 

1024 

2048 


4 

8 

32 

256 

512 


1 

2 

8 

64 


qt. 


206.808 


1 


gal 


• 


827.232 


4 


1 


bar 


6617.856 


32 


8 
16 


1 
2 


13235.712 


128 


64 



hhd. 



Scotch Standard Measure for Wheat, Rye, Peas, 
Beans, Salt, Grass-Seed, &c. 



Cubic inches. 


lippy. 


137.3334375 


1 
2 


hf. pk. 


274.666875 


1 


pks. 


549.33375 


4 
16 
64 


2 

8 


1 firlot. 


2197.335 . 


M. 


boll. 


.8789.34 


32 

^ 


16 4 


I 


cha 


140629.44 


1024 


572 


2561641 


16 1 
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Scotch Standard Mzabubx for Barlst, Oats, Malt, 

Fruit, Potatoes, &c. 



The impeilRl inMhel 
is 44i pet'csnt. less 
than the 'linlithgDw 
barley firlot. The im- 
penal bushel legally 
headed is 13f per cent, 
less than the Linlith- 
gow barley firlot. 



Cubic inchok 


Hppy. 


200.34525 


I 
2 

4 


hf.pk. 


400.6905 


1 

2 


pk. 


801.381 


1 


fir. 




3205.524 


16 


8 


4 
16 


1. 
4 


boU. 


12822.096 


64 
1024 


32 
512 


1 


cfaal. 


205153.536 


256 


64 16 


'T\ 



Feet 



Uni Yam, 
thread. 



Yarn Measure. 

Cotton Yarn. 



n 



900 



1800 
10800 



1 
120 



cut. 



240 



144012 



1 Igpindle. 
43200|576al^|24i 4 1 1 | 



heer. 
slip. 



Feet. 
4i 



360 



2520 



145360 



tfaiesd. 



80 



560 
10080 



1. 



hank. 



7 

126 



1 

18 



quncBe. 



Time Table. 

60 seconds s 1 minute, 60 minutes s 1 hour, 24 hours = 
1 day, 7 days = 1 week, 4 weeks s 1 month, 13 months and 
1 day, or 52 weeks 1 day, or 365 days = 1 year, 366 days one 
leap year, 12 calendar months 1 year, 365^ days zr 1 common 
year, 365 days 5 hours 48 minutes 48 seconds » 1 solar year» 

Thirty days hath September, 
April, June and November ; 
All the rest have thirty-one. 
Excepting February alone. 
Which has only twenty-eight days dear^ 
But twenty-nine in each leap year. 
6 
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QUABTERLY TeRMS. 

Scotland, England, 



Candlemas, Sd February. 
Whitsunday, 15tlL May. 
Liammas, 1st August. 
Martinmas, 11th November. 



Lady-day, 25th March. 
Midsummer, 24th June. 
Michaehnas, 29th September. 
Christmas, 25th December. 



Astronomy. 

60" seconds = 1 minute, 6(y minutes ^ 1 degree, 30" de- 
grees = 1 sign, 12 signs as 1 circle of the zodiac, 360 degrees 
the earth's circumference. 

MEMORAlTDnM. 

12 sheets s=. 1 quire of long paper, 48 sheets = 1 quire of 
post paper, 20 quires s= 1 ream, 2 reams = 1 bundle, 5 bundles 
== 1 bale. 60 skins ^ 1 roll of parchment.— 12 articles = 1 
dozen, 12 dozen » 1 gross, 12 gross = 1 great gross..— 1 firken 
of butter = 56 lb., 1 firken of soap = 64 lb., 1 stone of glass 
s= 5 lb., 1 gallon train-oil = 9 lb., 1 fother lead s 19^ cwt., 
1 faggot of steel s 120 lb., 1 barrel gun-powder ss 112 lb., 1 
last of gun-powder = 2400 lb.. Apothecaries fluid measure runs 
thus, 60 fluid minums F TT\^ = 1 fluid dram F 3, 8 F 3 = 1 
4uid ounce F §. 16 F § b 1 fluid pint O, 8 O s 1 gallon. 
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NOTES. 



No branch of education is of more importance in a great 
commercial nation, than arithmetic. Without a knowledge of 
it, the statesman, the merchant, and the mechanic, as well as 
the philosopher, are left to grope their way in doubt and un- 
certainty. Too much attention, therefore, cannot be bestowed 
upon it in the education of youth, to fix upon their minds its 
principles as a science, and to render them confident, accurate, 
and expert in their application of it to the various departments 
of business. Under the influence of these impressions, thia 
work has been prepared, with a view to render acquirements 
in arithmetic both more agreeable, and more substantial than 
can be expected from the school-books in general use. 

The ancient nations of Europe were entirely unacquainted 
with our present admirable system of numbers, and had re- 
course to many different meth6ds of calculation. The very 
best of these were clumsy and unwieldy^ even in the common 
business of life, and presented an insurmountable barrier to 
the advancement of physical science. Arithmetic was first 
brought into Europe by the Arabs ; but when, and by whom 
it was first invented, are still unknown, and will probably 
remain for ever a mystery. 

CHARACTERS USED IN ARITHM£TIC_Par8llel 

lines ( as ) placed between two numbers signify that the 
numbers between which they stand are equal ; thus £1 = 20f • 
and are called the sign of equality. 

Addition (+) placed between two numbeis signifies that 
they are to be added ;. thus 3 + 6 sa 9, and is called plus, or 
Su George*8 cross. 
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Subtraction ( — ) placed between two numbers signifies that 
the number on the right, is to be subtracted from the one on 
its left ; thus 6 — 2 = 4, and is called a straight line, or minus. 

Multiplication ( X ) placed between two numbers signifies 
that they are to be multiplied together ; thus 6 x 3 s= 18, and 
is called St* Andrew's cross. 

Division (>~) placed between two numbers signifies that 
the number on the left of it, is to be divided by the one on its 
right ; thus 12 -^- 3 s 4 ; division is also represented by ) (, 
and |, or any such position of numbers. 

Ratio ( : : : : ) denotes proportion ; thus 2 : 4 : : 3 : 6^ 
and is read 2 is to 4 as 3 is to 6. 

Root (^, or ^) placed before a number, or i on its right 
corner, signifies that the square root of the number is to be 

extracted; thus ^16, or 16^ = 4, and is called the radical 
sign. 

r placed before any number signify respec- 
tively, the cube, 4th, 5th, 6th root of the 
number before which they are placed, the 
j, 1, i, ^ ^ same thing is signified by writing ^, J, ^, 

&C. on the right comer of the number* 
These are all called radical sig^s. 
A small figure placed on the right of another figure or num- 
ber signifies the square, cube, &c. of that figure or number ; 
thus 6*, 88, 19*, signify the square of 6, the cube of 8, and 

the fourth power of 19. 6', 8^, 12*, signify the cube root of 
the square of 6, the square root of the 4th power of 8, the 4tli 
root of the 5th power of 12, &c. 

Vinculum ( ) or signifies that the numbers within 

the one, and under the other of these signs are all connect- 
ed; thus ,v/ (25 + 15 X 3 H- 8) X ^ (54 X 3 -t- 7) or 

V^ 25 + 15 X 3 -1- 8 X \/ 54 X 3 -1- 7 signifies that the sum 
of 25 and 15 is to be multiplied by 3 and the product divided 
by 8, and the square root of the quotient to be multiplied by 
the square root of 54 multiplied by 3 and divided by 7. 

NUMERATION — Before the pupil begins to learn the nu.. 
meration scales, he should practice making the figures until 
he becomes familiar with them, and can make them neatly «ad 
expeditiously. 

The numeration scales are extended to more places timn 
wh»t commonly occur in ordinary caloulations. In the first 
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icale, the name of each place and its number in the scale are 
given ; and in the second and third scales, the name of each 
period, and its number in the scale* By means of these scales 
the pupil may be trained to tell readily the place in the scale 
which any proposed figure occupies, from having its local value 
given ; or its local value from its number in the scale. These 
exercises will be found useful to prepare the pupil for express- 
ing large numbers accurately by figures. 

The scales are divided into periods of six places each, accord- 
ing to the practice established in Britain, and invariably fol- 
lowed by our writers on arithmetic for more than 200 years, 
with the exception of a few late authors, who have divided the 
scale into periods of three places each, as it is on the continent 
of Europe. The reasons assigned for this deviation from the 
established custom are, that the division into periods of six 
places is neither so simple nor so uniform as into periods of 
three places. So far as uniformity is concerned, I can see no 
difference between uniformly dividing into periods of three, or 
of six places. But that the division into periods of six places 
is not so simple as into periods of three places would require, 
to support it, something more than bare assertion. It is evi. 
dent that the first six places are learned in the same way, 
whether we divide into periods of three or six places ; and when 
these are got off, the only remaining difficulty is that of learn- 
ing the names (k the higlier periods, and surely it cannot be 
simpler to learn two names for every six succeeding figures, 
than to learn one. 

It was in order to avoid the labour of inventing and learning 
names for every place in the scale, that numbers were first 
divided into periods of three figures^ and a proper name given 
' to the first two periods. These two periods and their names 
were found sufficient for the ordinary purposes of business for 
ages, and no appropriate names were invented for higher 
places. But when the sciences began to expand, and mathe- 
matical calculations to be introduced wherever they were ap- 
plicable, great inconvenience was experienced in expressing the 
large numbers which then frequently occnrred. This drew the 
attention of men of learning to the subject, who divided the 
scale into periods of six places, and assigned an appropriate 
name to each period, and from that time six figures have been 
considered the standard period in Britain, and three a semi, 
period. But the greatest evil which results from changing at 
pleasure the division of the scale is, that it leads directly to all 
manner of confusion, and uncertainty regarding high numbers 
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expressed in words. Pupils taught in Britain^ according to the 
ternary division of the scale, are utterly unqualified, either to 
express large numbers intelligibly in words, or to write them 
in figures when expressed in words. In proof of this, I shall 
take for example a remark in one of the works in question, 
where it is said ^' the number of seconds which have elapsed 
since the creation, does not amount to the fifth part of a tril- 
lion." Now this is peifectly unintelligible, (unless accompanied 
with the index of the scale), for by the established division of 
the scale, they are less than the five hundred thousandth part 
of a trillion. Again, suppose our national debt were to in- 
crease so as to give a unit in the next higher place in the scale, 
it would, according to this division, be read one billion ; and 
suppose a foreigner were to see this stated without explanation, 
and to calculate the interest upon.it at 34 per cent., he would 
find to his astonishment that it amounted to no less than 
35 thousand millions annually, or more than 43 times our pre- 
sent national debt. But enough has been said to show the 
danger of innovations in the division of the numeration 
scale, upon which our very language regarding numbers is 
founded. 

NOTATION.— Many rules have been given to assist the 
young pupil to express nimibers in figures, but these are seldom 
understood, and therefore of little advantage. The best method 
of learning notation is, first to have a distinct knowledge of the 
local value of figures, and the names of the several places in the 
numeration scale, and then to have recourse to frequent exer- 
cises, without which no rules will be of any use. Instead of 
detaining pupils long upon these rules at first, as proficiency in 
them is not to be expected from mere beginners, without much 
loss of time, I would prefer causing them to read the answers 
to all their exercises, and occasionally to give them exercises 
in notation, and thus lead them gradually, and almost insensi- 
bly to read and write numbers accurately. 

After the pupil is well acquainted with our own . notation, 
and numeration, he may be exercised with advantage in Ro- 
man notation. 

Roman Notation.— As the Roman notation is still in 
partial use, I shall here subjoin an epitome of it. Their num- 
bers were expressed by the following letters of their alphabet, I. 
V. ^. L. C. D. M. by the various combinations and markings 
of which all their intermediate and higher numbers were 
expressed. 
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Simple Tftlue of) I. , V. X. L. C. D or I3. M or CIq or cc . 
the characters. 1 1. 5. 10. 50. 100. 500 1000. 



BuLE Ist.— -As often as any character is repeated, so often 
is its value repeated, thus II = 2, XX = 20, CCC » 300, 
DD = 1000, MM := 2000. 

\ Bulb 2d.— A less character placed before a greater, signi- 
fies their difference, and placed after it, signifies their sum, dius 
IV » 4, IX = 9, XIX B 19, XL « 40, XC « 90, CM » 900, 
VI » 6, XI B II, XXI=: 21, LX « 60, GX » 110, MC » 
1100. 

Rule 3d.— Every inverted 3 placed after Iq increases its 
value ten fold, but when not inverted, it has the same effect as 
a less character after a greater. Thus Iqq cb 5000, I^qq es 
50000, 13303 « 500000, I3C s 600, I3CC s 700. 

Rule. 4th.-^Every pair of C*s, the one annexed and the 
other prefixed to CI3 increases its value ten fold. Thus 
CCIr»o = 10000, CCCI333 = 100000, CCCCIq^oo =s 
1000000. 

Rule 5th.— A line or bar placed over a character, increases 

its value 1000 fold. ThusT = 1000, V*"= 5000, "ST » 10000, 

C » 100000, M a 1000000. 

Rule 6th. .^Points are sometiilies used to divide the cha- 
racters into periods, thereby materially altering their value. 
Thus XV.XVI.I3CCLXVI = 1516766, and XIXJ^XV. 
DCCCLXXXV = 1925885. 

For a clear development of the various steps In the progress 
of numbers, I would refer the curious, to the Philosophy of 
Arithmetic by Professor Leslie. 

SIMPLE ADDITION A simple number is that which 

consists of only one denomination, as £659. An abstract number 
is that which has no particular name or object assigned to it, 
and is considered purely as number. Simple addition is equally 
applicable to both these classes of numbers. 

Addition is founded on the principle that '' a whole is equal 
to the sum of all its parts." The reason why the same places 
must be written under each other is, that thereby all the units 
stand in one column, all the tens in one column, &c. and thus 
oome to be added according to their local value. Example,-— 
Suppose it is required to add 234, and 645 together^ the sum 
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will be 879, beoause 9 in the place of units is equal to all tbe 
units in 5 and 4, and 7 in the place of tens is equal to the sum 
of 4 and 3 in tens place, and 8 in the place of hundreds is 
equal to the sum of 6 and 2 in hundreds place. The reason 
for placing the right-hand figure under the column added, and 
for carrying all on the left of it to next column, is manifest 
from the nature of the numeration scale. For when a sum 
consisting of two places is obtained by addition, it is evident 
that only one of them can occupy the same place in the scale as 
the column added, and that the left-hand figure belongs to the 
next higher place or cohimn, and must be added to it. When 
the sum of any column consists of three places, the middle fi- 
gure only belongs naturally to the next higher column, and the 
left-hand figure to the second higher column, but it is better 
to add the number expressed by both figures to next column, as 
it prevents the risk of forgetting to add it in its proper place. 
By this method the pupil is saved the trouble of finding men. 
tally, how many tens are in the sum of any column, and how 
many units remain, which often lost much time, and discourag- 
ed him by the appearance of a mystery hanging over every 
step of the process. But the method given in the rule, and 
upon the same principle, renders the process sosirople, that the 
youngest pupil will perform it without difficulty after an exam- 
ple or two has been explained. It is also much easier by this 
method to make the pupil comprehend the reason why he carries 
from one column to another. The method of formally taking 
the tens out of the several sums was not only perplexing to the 
pupil, but also injudicious, as it involved division at every step 
of the process, before any rule had been given for it. In the 
proof, I have preferred cutting off the under, instead of the 
upper number, as it brings the numbers to be added for the 
proof nearer each, other, which is of advantage when the co- 
lumns are long. 

The reason of this method of proof is, that the difference of 
any two numbers added to the least, makes it equal to the 
greatest. But it is evident that the number cut off is the dif- 
ference between the two sums when the work is rigbt, and 
therefore being added to the least, must make it equal to the 
greatest. 

There are other methods of proving addition besides that 
given in the text. I Begin at the top of the columns, and add 
them downward in the same manner as you added them up, 
and if the sum thus obtained be the same as the other, the work 
is considered to be correct. 2. if the columns are long divide 
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them into parcels of six or eight places each ; find the sum of 
each of these parcels, then add these sums together, and if 
their sum is equal to the first the work is right. 3. Take the 
nines out of the uppermost number, or out of the sum of its 
digits, and set down the remainder, if any ; do the same with 
all the numbers to be added ; take the nines out of the sum 
of these remainders, or out of the sum of their digits, and set 
down the remainder ; then take the nines out of the sum ob- 
tained by addition, and set down the remainder, and if it is 
equal to the preceding' remainder the work is right. This 
property belongs to 9 and 3 exclusively, but it is too tedious 
for practice* The reason of this proof is, that any number di- 
vided by 9 or 3 leaves the same remainder as the sum of its 
digits divided by 9 or 3, and any figure in a number, ex- 
cepting 9, taken in its name value, is the same that will re- 
main after taking the nines out of its local value. Again, 
the sum of all the figures in any number is equal to the sum of 
the remainders after taking the 9*s out of the local value of 
each figure, and the nines taken out of the sum of these re« 
mainders leaves the same remainder as the original number 
divided by 9. Also, if there are two or more numbers, and the 
nines be taken out of each of them, and again out of the sum of 
the remainders, this last remainder must be equal to the re- 
mainder after taking the nines out of the sum of all these 
numbers ; which is the rule for the third method of proof. I 
shall illustrate the reasons here given by an example. 

Ist, 8765 H- 9 leaves a remainder of 8, and 8+7+6+5 =26 
-7- 9 leaves a remainder of 8. 

Thus the excesses of nines in any number, and in the sum of 
its digits, are equal. 2d, If we take the nines out of the lo- 
cal value of any figure, suppose 8000, the remainder will be 
8, for 8 in thousands place is equal to ten 8*s in hundreds 
place, and taking awa)^ nine of these leaves 8 in hundreds 
place, which is equal to ten 8s in tens place, from which taking 
away nine of them leaves 8 in tens place, equal to ten 8s in 
units place, and nine of these taken away leaves 8, but 8 is the 
name value of the significant figure in 8000 : the same is true 
of any other number and figure, excepting 9, which leaves no 
remainder. 3d, It is evident from the above, that the signifi- 
cant figures which compose any number must be the remain- 
ders, after taking the nines out of their local value. Thus 
in 746, taking the nines out of 700 leaves 7, and out of 40 
leaves 4, and out of 6 leaves 6, or the same figures of which it 
was composed, but the nines taken out of 746, and out of 17, 

2a 
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i... 





9704 


mmm 


2 


3215 
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2 


S639 





3 


27105 


..^p 
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the sum of its digits, leaves the same remainder 8, and this is 
true of every possible number. 4th, From this it is manifest, 
that if there are two or more numbers, and the nines be taken 
out of each of them, and again out of the sum of their re- 
mainders, the last remainder must be equal to the remainder 
after taking the nines out of the sum of these numbers, be- 
cause the sum is equal to all its parts. From which the truth 
of the rule is evident. What is here proved of the nines is 
equally applicable to 3, for taking away 3 three times is the 
same as taking away 9. 

Example — Add together 6875+3672+9704+3215+3639. 
We here find that the excess of nines in the 
sum of the digits in the first number is 8, and 
in the second 0, in the third 2, in the fourth 
2, and in the fifth 3 ; and the sum of these is 
15, which leaves an excess of 6, and 6 is alio 
the excess in the total sum, from which we 
conclude that the work is right. AUhoug^ 
the principles of this method of proof are per- 
fectly correct, and will never fail to prove it right when it is 
Ko, yet it is possible that it may prove it right, when it is 
wrong ; for the |uroof will come out correctly although is 
written for 9, or 9 for ; or the figures transposed, or when 
there are two errors, one too little, and the other as much too 
great. Besides, as this method involves division, it is not suit- 
ed to the capacities of beginners. 

SIMPLE SUBTRACTION—Thereis noabsoluteneoessity 
why the least number should be placed under the greater, as 
custom makes the operation equally simple, although the least 
number is uppermost, but whatever be the position of the num- 
bers in this respect, we must always take the figure in the sub- 
trahend, from the one in the minuend, which occupies the 
same place in the scale, that is, units from units, tens from 
tens, &c. The rule generally given for subtraction, when a 
figure in the under number is greater than its corresponding 
figure in the upper number, is *^ to add 10 to the upper figura,. 
and take the under from the sum, or to take the under figure 
from ten, and add the remainder to the upper figure, and uicn 
add one to the next under figure before subtracting it'* Al* 
though this method maintains the equilibrium, is 'sanctioned by 
costmn, and rendered familiar by practice, yet, to most begin- 
ners it is perfectly unintelligihle. BesuleSv the reason of thft 
rule ia seldom made so dear as to enable tke young mind to 
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oompr^end, why ten in preference to any other number is 
added to the upper figure, or how this ten is repayed by adding 
one to the next under figure. But the reason of the rule giv- 
en in the text is evident from the very nature of numeration, 
and one or two examples explained at full length, is, in most 
cases, sufficient to remove every difficulty, and to piake the 
pupil comprehend it perfectly. I am aware 'the rule given in 
the text is not new, it has had its advocates as well as its oppo- 
nents, and it is only when we reflect on the almost invincible 
power of established customs, that we can account fox its not 
having been universally preferred to the common method, 
which has evidently been invented with great care, to make h 
mystery of what is naturally simple. Moliueux, in taking no- 
tice of this method, maintains that the established method is 
more eligible, particularly when the next digit in the upper line 
happens to be a cipher. But I can see no difficulty in this case, 
as ciphers in the upper line invariably become nines when one 
is borrowed from the significant figure on their left. I shall 
illustrate this by an example. Suppose it were required to take 
5.9A9.13 5 912 36574254 from 60003602. Having placed 
f>nnn^ft09 ^^^ numbers in the usual manner, proceed thus, 
Q^^Jr^o^t * ^^°" ^' ^ cannot, borrow one from 6, the first 
000/42 4« significant figure on the left, leaves 5, and the 
23429348 ^ ^i^^ff placed on tie left of the cipher makes it 
10, from which take one, leaves it 9, and the 
1 being placed on the left of the 2 makes it 1 2, we have then 
5, 9, 12 as represented by the small figures, and 4 from 12 
leaves 8, 5 from 9 leaves 4, 2 from 5 leaves 3 ; again 4 from 3 
I cannot, borrow 1 from 6 leaves 5, and makes the first ten, 
from which take 1, leaves 9, and makes next ten, from 
which take 1 leaves 9 and makes next ten, from which 
take 1, leaves 9, and makes the 3 thirteen, as represented by 
the small figures, then 4 from 13 leaves 9, 7 from 9 leaves 2, 
5 from 9 leaves 4, 6 from 9 leaves 3, and 3 from 5 leaves 2*^- 
From this it is evident that borrowing 1 from a sigpiificant fi- 
gure on the left of one or more ciphers, leaves them all 9*8, 
and the figure on the left is diminished by one ; and the under 
figures never change their value. The reason of the rule is 
this. When any under figure is greater than the one above* 
it is evident that one must be taken from the next higher place, 
which is equal to ten in the next inferior place, and any figure 
added to 10 is the same as placing 1 to the left of that fi* 
gnre ; and where there are one or more ciphers, the 1 taken 
from the next significant figure on the left, makes them 10, 
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100, 1000, &c from which, taking away 1 leaves 9, 99, 999, 
&c*- thus invariably leaving a 9 for every cipher. I prefer the 
method given in the above example when it is to be explained 
to young pupils. 

The reason of the first metho4 of proof is, that, the differ* 
ence of any two numbers, added to the less, gives a number 

equal to the grt'ater .The reason of the second method is, 

that the difference of any two numbers taken from the greater, 
leaves a number equal to the less. 

The number to be subtracted is called the subtrahend, the 
number from which it is to be taken, is called the minuend, and 
the number remainiiiitg is called the difference, or remainder. 

When two or more numbers are given to be subtracted from 
two or more numbers ; it is generally best to add together all 
the numbers belonging to the minuend, and then all the num« 
hers belonging to the subtrahend, and to take the 'sum of the 
one from the sum of the other. 

The pupil should be accustomed to subtract with the less 
number placed above the greater, as this is often found conve- 
nient in business. 

756 MULTIPLICATION — Multiplication, as I have 
756 already observed, is a short method of performing 
756 addition, when tb^ same sum is to be related, 
756 any given number of times. Suppose it were requir- 
756 ed to find the sum of 7 times 756. To do this by 
756 addition, we must repeat 756 seven times as shown 
756 in the margin, and then proceed as in addition, 
Jggg" which gives the sum 5292. Again by multiplication, 
■ we write down 756, and multiply it by 7, which gives 
756 us 5£-92 the same as before. If the sum given were to 
7 be repeated two or three thousand times, it is evident 
5292 that the labour by addition would be quite intolerabler 
and therefore is never employed in such cases. 
Demonstration of the Geneual Rui.E.<»When the 
multiplier is a single figure, it is evident the product wiU be 
correctly obtained by the method given in the rule, for the fi- 
gures in every place of the multiplicand are taken as often as 
if the operation had been performed by addition, as we see from 
last example. There the number 756 being repeated seven 
times, we have in the column of units, seven sizes, in the co- 
lumn of tens, seven fives, and in the column of hundreds seven 
sevens, which is evidently the same as multiplying each figure 
in the given number by seven, and the rule for writing down, 
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and tddiDg to next cohinniy or produot is the same in both, 
therefore the total sum or product must be the same. When 
the multii^er eonaists of sevend places, having found the pro- 
duct of the multiplicand by the figure in units place as before, 
we proceed in the same manner with the figure in tens plnoe^ 
but aa this figure, from the place it occupies, is ten times its 
name value, its product must also be ten times its simple value, 
which is obtained by writing the right hand figure in tens 
place, or directly under the figure by which we are multiply- 
ing* For the same reason, the product by the figure in hund^ 
reds place, is a hundred times its simple value, therefore its 
right hand Agure must stand in hundreds ^oe, or under the 
figuro multiplied by, as before. By proceeding in this manner 
with each figuro of the multiplier, and writing the products 
according to the local value of the figuros by which they are 
produced, it is evident that we obtain the true value of each 
product, and consequently the sum of these jMroducts must give 
the total product required. The following example will ren- 
der the reason of the rule as obvious as possible. Multiply 
3426 by 6234. We 
first multiply by 4, S426 

which gives us 4 times 6234 

Ae multipliamd, then i^^ ^ 4 tin^^g multiplicand, 

by 3 which gives three 10278 =30 times do. 
*™f V ®,. ^^^V^- 6852 =» 200 times do. 
cand, but the 3 stands %oss6 •« 6000 times do. 
in tens place, which aia^.taoA. aooa *• ^ j 
iBakei it SO, we there- "357684 - 6234 times do. 

fore write the whole product by 3, one place farther to the left, 
which increases it ten fold, or makes it 30 times the multipli* 
cand ; we then multiply by 2 which gives us twice the multi'- 
plicand, but it should have been two hundred times, because 
the 2 stands in hundreds place, we theroforo remove die whole 
product two places to the left, which makes it 200 times the 
multiplicand ; again we multiply by 6 which gives 6 times the 
multiplicand, but it should be 6000 times, because the 6 is in 
thousands place, we theroforo remove the whole product three 
nlaces to the left, which makes it 6000 times the multiplicand. 
We have now 4 times, 30 times, 200 times, and 6000 times 
the multiplicand, which, added together, gives 6234 times the 
multiplicand. This shows clearly the roason why the right 
hand figuro of each product is placed under the figuro by wluch 
it is produced.^— Proof. The method of proof given in the 
text, depends entirely for its accuracy^ upon the probability of 
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not bringing out the same result incorrectly, after making the 
factors change places. There are other two methods of proof 
besides that which is already given, neither of which can he 
practised by the pupil at the present stage, as they both pre- 
suppose a knowledge of division. 

1st Method. — Divide the product by either of the factors, 
and the quotient will be the other factor, without remainder, 
when the work is right. 

This is perhaps the most natural method of proving multi- 
plication. The reason is this, the product of two iiumbers> 
divided by any one of them must give the other. 

2d Method. — Take the nines out of the two factors, and if 
there are any. remainders, multiply them together, and if the 
excess of nines in tlieir product, and the excess of nines in the 
total product be the same, the work is right. 

This rule is equally applicable either to 9 or 3, and depends 
^on the peculiar property of these two figures explained in ad- 
dition. This method is subject to the same objections here as 
in addition, and also when the products are wrong placed. 

Example for illustrating the process. 
987 = 6 s= excess of nines in the multiplicand. 
872 = 8 = excess of nines in the multiplier. 
7895 
71064 6x8s48h-9 = 3 excess of nines in the factors. 

860664 = 3 excess of nines in the total pro- 

duct, and being the same as the excess in the factors, the work 
is right. 

Contraction 1. — The reason of this contraction is suffi- 
ciently manifest from the nature of notation ; for writing a 
cipher on the right of any number, removes each figure in it 
one place further to the left in the scale, and thereby increases 
its value ten fold, and writing two ciphers on the right of any 
number, removes each figure in it, two places to the left in the 
scale, and thereby increases its value a hundred fold. The same 
reasoning is applicable to any number of ciphers. 

Contraction 2. — This contraction depends upon the same 
principle as the preceding one, as the following example will 
illustrate. Multiply 240 by 300. We place the significant 
figures, and multiply by them as if no ciphers were 
present, which gives 72 ; but this number must be 240 
removed as far to the left as there are ciphers in both 300 
factors, that is, three places ; we therefore write 3 ~7266() 
ciphers on the right of 72, which makes it 72000. 
This contraction prevents the useless repetition of ciphers. 

5 
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CoKTRACTioir 3— Two reasons may be given for this 
contraction. Ist, Any number multiplied by the component 
parts of another number, must give the same product as if it 
were multiplied by that number at once. If any number were 
to be multiplied by 54, it is equally the same to multiply first 
by 9, and that product by 6, because 9 times any number mul- 
plied by 6, is 54 times that number, as evidently as 9 times 6 
are 54. 2d, If it were required to add any number to itself 
64 tiities, instead of writing the given number 54 times, we 
might write it nine times, and add it up, and write the sum 6 
times, which being added, would give a sum equal to 54 times 
the original number, as before. 

Contraction 4. — This contraction is often very convenient 
in large sums, and depends on the same principle as last con- 
traction, together with a mature knowledge of the scale of 
notation. The following example wi.U serve to make the rea- 
sons of the rule as intelligible as possible. Multiply 7534243 
by 4484856. 

By looking over the multiplier we 
find that 4 in thousands place multiplied 7534243 

by 2, will give 8 in hundreds place, and 8 4484856 

multiplied b/7, gives 56 on the right, 30136972 

and that 56 multiplied by 8 gives 448. 60273944 

Having discovered this connection 421917608 

among the figures, we proceed to multi- 3375340864 
ply by 4, and write the first figure of the 33789994924008 
product under the 4, for reasons already 
explained. From last contraction, we know that the product 
of any number by 4, when multiplied by 2, is equiU to its 
product by 8, we therefore multiply last product by- 2 to give 
8 in hundreds place, writing the first figure of the product 
under 8 in hundreds place, in conformity to the general rule ; 
again we multiply this last product by 7 to give the product by 
56, the two figures on the right, and write the first figure of 
the product under units place ; again 8 times 56 is 448, the 3 
figures on the left, we therefore multiply last product by 8, 
and write the first figure of the product under 8, the right hand 
place of 448 ; we then add these products in the order in which 
they stt^d, and their sum is the total product required. A 
very little practice will render this contraction as familiar as 
the general rule. It may also be seen from the above example 
tind explanation, that the first figure of each product, in what- 
ever manner it may be produced, must stand directly under 
that figure in the multiplier to which it belongs ; and when 
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the product of two or more figures in the multiplier is produced 
at once, the first figure of tlie product must stand under the 
right hand place of those figures. 

Contraction 5. — The reason of this contraction is obvious, 
for the several figures in the multiplicand are added in the 
same place, and order, as if they had been written under the 
product by the figure in units place, and then added. 

The* principle of this contraction may be extended to a 
variety of cases. — Ist^ If the multiplier consists of any figure 
in units place, and two or more l*s on the left.— Rule. Multi* 
plj^by the figure in units place, and add to the product as it 
arises, the sum of two, three, four, &c. places of the multipli* 
cand immediately to the right of the figure multiplied, aococd- 
ingas there are two, three, four &c. I's in the multiplier. 

Example. , ^y comparing the woA at 

91 QA9 91 QA9 ^^^^ ^*^ *^ contraction, it is 

lift 1 1 ifi *"y ^ *^ ^^^ reason of this 

^^^" *^^" method, and also what figures 

2381 7672 1 2S052 to take in at the diffierent steps 

21342 of the process; and when the 

21342 multiplication by the figure in 

^^^^^ units place is fiinished, add the 

23817672 figure which you would have 

carried to next place to the sum 

of the right hand figures which you would have taken in at 

next step, and when you have taken in as many figures on the 

right as there are l^s in the multiplier, reject one on the right 

at each subsequent step, until the multiplicand is exhausted. 

The teacher can easily supply exjercises. 

2d, When the multiplier consists of any two figures.-— 
Example. Rui-e. Alultiply by the figure in units 
324 324 pl&ce, and add to the produet as it arises 
23 23 2, 3, 4, 5, &c. times the figure imme- 

7452~ 972~ diately on the right of the one last mul- 
540 tiplied. This method is of little use when 

-—— the left hand figure of the multiplier 
7*52 ^ exceeds two, or three. 
3d, When the multiplier is all l\ to obtain the product in one 
line — Rule. Write the fi^re on the right of the multiplicand for 
the first of the product, then the sum of the first two for the se- 
cond, then the sum of first three for the third of the product, &c. 
till you have as many figures in the product as thers are l*s 
in uie multiplier, after this reject one place on the right for 
every subsequent figure of the product, taking in one farther 
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to the left ; and after they are all taken in to the left, continue 

as before rejecting one on the right at every step^ till the last. 

Example. This affords an easy method of 

342134 342134 na«ltip^y»"g when the same figure is 

j'j. 111 ^"^ every place of the multiplier^ 

whatever that figure may be ; for 

we can find the product for as many 

^**if* 1% and then multiply this product 

•^ by the figure in the multiplier. 

37976674 ' * 

To multiply when the multiplier consists of 9*s. — Rule. 
Annex as many ciphers to the multiplicand as there are nines 
in the multiplier, then subtract the original multiplicand from 
itseh" thus increased, the remainder is the answer. 

Example — Multiply 142464 by 9999. 

The reason of the rule is this, by annexing 

7424640000 ^^g^ ^^q^ qj. three, &c. ciphers to any mmiber, 
74^2464 ^e in effect repeat that number 10, 100, 1000, 

7i23897536 &c. times, instead of 9, 99, 999, &c. times 
which was rj^quired, but 10 — 1=9, 100 — I 
= 99i, 1000 -—Is 999, &c. it is thus evident, that annexing 
a cipher to the multiplicand for every 9 in the multiplier, we 
repeat the multiplicand once too often, and must therefore 
subtract the multiplicand from this product, to give the true 
product. On this principle we can multiply any number con- 
sisting of nines, either by itself or by any other number con- 
sisting of nines without the trouble of writing down either the 
multiplicand or multiplier, or annexing the ciphers, for the 
product will invariably consist of as many 9*s on the left, want- 
ing one, as there are places in the multiplicand ; then 8, then 
as many ciphers, wanting one, as there are places in the multi- 
plier, and lastly, 1 in units place. 

To multiply any number by 5. — Rule. Annex a cipher to 
the multiplicand, and divide by 2. 

The reason of the rule is this : annexing a cipher to the 
multiplicand makes it 10 times its original value, and dividing 
by 2 gives half this, or 5 times the multiplicand. 

Example — 68974 X 5= 689740 ^ 2 = 344870. 

This principle may be extended to a variety of cases, thus 

68754 X 25 = 6875400 -^ 4, because 25 is i of 100. 

34672 X 50 = 3467200 -j- 2, because 50 is | of 100. 

21324 X 125 = 21324000-5-8, because 125 is^ of 1000, &e. 

From an attentive consideration of the principles on 
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which the several contractions given in the t€xt and noteti 
depend, many other curious, if not useful contractions may 
be discovered. 

The following method, although not of itself a contraction, 
is extremely simple, and convenient when the factors consist 
of many places, and frequently saves the labour of repeating 
the work two or three times. 

Make a table consisting of the product of the multiplicand 
by each of the nine digits, or of the digits in the multiplier ; 
the work is then performed by transferring the numbers in the 
table, into their proper places under the multiplier, the tium of 
these numbers will be the total product. 

The table is constructed very simply and without much risk 
of error in the following manner : — Write down the multipii. 
cand for the 1st. number in the table, double the Ist. gives the 
2d., add the 1st. and 2d. gives the 3d., double the 2d. gives the 
4th., add the 2d. and 3d. gives the 5th., double the 3d. gives the 
6th., add the 3d. and 4th. gives the 7th., double the 4th. gives 
the 8th., add the 4th. and 5th. gives the 9th. 

Example — Multiply 2768954837 by 74829536. 



Table. 



1 


2768954837 


s=l 


2 


55379U9674 


= 1X2 


3 


8306864511 


= 2 + 1 


4 


11075819 48 


=2X2 


5 


13844774185 


=2 + 3 


6 


16613729022 


= 2x3 


7 


19382683859 


= 3+4 


8 


22151638696 


= 4x2 


9 


24920593533 


= 4+5 



2768954837 
74829536 

1661;ii729u22 
8306864511 
13844774185 
24920593533 
5537909674 
22151638696 
11075819348 
19382683859 

207199605657665632 



It will easily be observed by the above process that the la- 
bour is increased in some respects, by the whole operation of 
constructing the table ; but we are more than remunerated for 
this labour, by the ease with which the table is oonstnictcd. 
and the certainty which it affords ; compared with the difficulty 
in long operations, where the eye has to travel continually from 
the multiplier, to the multiplicand, and product, which are at 
some distance, and requires very considerable mental exertion, 
and the risk of errors which the work is subject to under such 
circumstances. 
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Lord Napier of Mercluatoii. inventor of loguithms, and oae 

of the brightest stait in tbe biatary of snence, considering the 
great advanUige of tabling the multiplicind in the preccdinfr 
maJiner, contrived a mechanical method still more i-ertain and 
expeditiaiu, called after their inventor, Napier's rodi. Thie 
method it derived from a mature cansideration of the molt ipU- 
table, u mar ^ *"" ^'^"^ '■^ following diagram. 




It will bt «asy to •«« the eonitruetion of the rods from thi 
diagram. The rod on the left >■ called the iridex rod. The 
little gquare* in the other rods, vith the exception of the top 
aquare, are all divided by diagonal lines. When there ii onljr 
one %ure in the aquare it ja sritteo below tbe diagonal, but 
when there are two £gurea in the aquare, the left hiuid one i* 
written above, aod the other belov the diagonal. 

To perform operalioiii of any eonaideraUe extent by thia 
method, it will be neceuary to hare about 60 rod*, that ia 6 ftB" 
each digit, and 6 for dpheia. 

To multiply by the Heda.— Lay down tbe lodei rod, and on 
tbe right of it, lay the rodi wbtdi hare the aamo Gpuw o* 
tbnr top aa in the midtipUcand from left to ri^t, and in the 
Mma order, then ii the multiplicand taUed for all the Sdlgiti. 
To take «ut tht figure^ \itgla with Um rigbi hMtd roi, vkich 
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stands opposite to that figure in the index which is the same 
aa the one on the right of the multiplier, take the figure under 
the diagonal for the first of the product ; then the sum of the 
figure above the diagonal in the first and under it in the second 
rod, for the second figure of the product ; and> so cm with all 
the rods. 

Example — Multiply 85906 by 69548, by Napiei's rods. 



85906 
69548 




Against 8 in index is = 687248 
Against 4 in do. is = 343684 
Against 5 is as 429530 

Against 9 is = 773154 
Against 5 is = 515436 

Total product = 5974590488* 

Product by 8 is found thus, op- 
posite to 8 in the index, is 8 on 
right, then + 4=4. then 2, 
then 0+7 = 7, then 4 + 4 = 8, 
then 6/ and so on with all the 
figures of the multiplier. 



Either of the factors may be made the multiplicand, and the 
other the multiplier without altering the product. 

7x5 = 7 repeated so often as there are units in 5, thus 
7-|.74.7-|.7-|.7--35 ; and 5x7=5 repeated so often as then* 
are units in 7, thus 5+5 -{'5-\'5+6-\-5+5=sS5, 

If three, or more numbers are to be multiplied together, the 

last product will be the same in whatever order they are taken, 

and this product is called the continued product of the factors. 

5x7X*=35x4=140, and 7x5x4=35x4=140 

5x4x7=20x7 = 140, and 4x5x7=20x7=140 

7x4x5=28x5=140, and 4x7x5=28x5=140 

We have here 140 in whatever manner these factors are 
taken, and 140 is the contimied product of 4x5x7, and this is 
true with any number of factors whatever. 

If either or 'both factors be divided into any number of parts, 
and each part of the one, be multiplied by the whole, or each 



VOTES ON MULTIPLICATION. 277 

part of the other, the sum of theie products is equal to the pro^ ' 

duct of the given factors, thus, 

3+4+5—12, and 12x9= 108, but 3x9+4x9+5x9arealso&106 

3+4+7^14, and 2+3+6=11, and 14xll»154,but 

3x2+4x2+7x2+3x3+4x3+7x3+3x6+4x6+7x6=154. 

The reason is simply this, the whole is equal to the sum of 
all the parts, therefore if one number, or every part of it, be 
multiplied into every part of another number, then all the parts 
of the one are multiplied by the wh6le, or all the parts of the 
other, consequently the sum of the products of all the parts 
must be equal to the total product. 

To multiply, when the multiplier oontafns a fraction, ist. 
When the upper Hgure of the fraction is one.— -Rulb. Di- 
vide the multiplicand by the under figure of the fraction for the 
first line of the product, and write the first figure of the pro. 
duct by the figure in units place, under the r^ht hand figure 
of last product ; then proceed by ihe general rule. 
Example. I ^^ divide the multiplicand by 6, the under 

24624 figure of the fraction which gives 4104, 1 then 

231 multiply by 3 and write 2 the first figure of the 

— . xT* product under 4, the right hand place Of the pro.- 

73872 ^^^ ^^ <^* ^^ '^^^ reason of not diifting a place 

49248 '^^^ finding the product by the fraction is, by 

?L_- shifting a place we would in effect have multi- 

570456 piled by a number 10 times ak great as the inte- 

gral part of the given multiplier. 

EXEKCI8E8. 

1. Multiply 67651 by 26}. ] 3. Multijply 7637504 by Ui. 

2. Multiply 69735 by 55\. \ 4. Multiply 7569432 by 5764. 

When the upper figure of the fraction is greater than one. 
—Rule. Multiply the multiplicand by the upper number of 
the firaction, and divide the product by the under number ; then 
proceed as above. 
Example* 

422 I here multiply the multiplicand by 3 the Up- 

. 7 per figure of the firaction, ^nd ditide the product 

7 )14801 by 7, its under figure. Reason. It is evident 

2043 that f of any number is equal to | of a number 

9534 3 times as great. The same reason applies to 

19068 any other fraction of this dass. 
t02257 
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EXC&CISE8. 



1. Multiply 73467 by 37f I 3. Multiply 43524 by |. 

2. Multiply 37408 by 65|. | 4. Multiply 68783 by 7S2j\. 

DIVISION. — I have already mentioned that division is a 
compendious method of performing subtraction, and that 
multiplication is a compendious method of performing addi- 
tion, but as subtraction is the very reverse of addition, so di- 
vision is the reverse of multiplication. It is shown in the notes 
to multiplication, that it can be performed by addition ; in like 
manner division can be performed by subtraction, for 24 -^ 6 
a= 4 ; but 6 continually subtracted from 24 till remains, the 
number of these subtractions will be 4, which is the same as 
the quotient of 24 -f- 6. This method, although simple in it- 
self, yet, in general, tha labour attending such subtractions 
would be intolefaUe, and division was invented to abridge the 
process. 

Acooiding to division, the dividend is the number from which 
the subtractions are made, the divisor is the number to be sub- 
tracted, the quotient is the number of times the divisor can be 
subtraoted firom the dividend, and if any thing remain after 
division, it is the same as would remain after subtracting the 
divisor fixtm the dividend so often as the number iil the quo- 
tient represents. But it is evident we may diminish the nvm- 
ber of subtractions ; for, if we multiply the number to be aiil^ 
tracted, by any other number which gives a product equal to, 
or less than the number from which die subtractions are to be 
made, and subtract this product, the remainder will be the 
same as if we had subtracted the given number as often as the 
number by which it was multiplied represents. If the remain- 
der is still greater than the nnmber to be subtracted, we may 
again multiply and subtract the product as before, and so -en 
till 0, or a number less than the nnmber to be subtraoled 
mains. 

This is the basis on which division is founded, and nmy i 
as a reason for the general rule. I shall illustrate this princi- 
ple by an example. Let it be required to divide 4298689 by 
576. 
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Method by subtractioD. By the general rule. 

DtriMir. DiTidend. Quotient. 

576)4898689(7000 576)4998689(7463 
576x7000= 4038000 4038 

1st Remainder = 266689 400 8666 

576 X 400 = 830400 8304 



8d Remainders 36889 60 3688 

576 X 60s. 34560 3456 



3d Remainder « 1789 3 1729 

576 X 3« 1788 "7463 •amof quotient.. 1788 



Sum of 7463 multipUers. 1 ss Remainder. 1 

But 576 X 7463 + 1 s 4898689 the number to be divided. 

We here see that 576 can be taken 7000 times from 4898689, 
because multiplying 576 by 7000 gives a product less than it, 
but by 8000 gives 4608000 which is greater, we therefore muU 
tiply 576 by 7000, which gives the first number to be subtract- 
ed ; this leaves a remainder from which 576 can be subtracted 
400 times, we therefore multiply 576 by 400, and subtract the 
product from 1st remainder, this leaves a remainder from which 
576 can be taken 60 times, and proceeding as before, we have a 
third remainder, from which 576 can be taken 3 tinuK, and I 
of a remainder, and being less than 576 the work is finished. 
It is therefore evident that from the dividend we have subtract- 
ed 7463 times 576, because we have subtracted the product of 
576 by 7000 + 400 + 60 +3 =7463 — The general rule for 
division is only a farther contraction of this process ; for instead 
of taking in the whole dividend at once, we take only the few- 
est possible figures on the left of it that will contain the divisor, 
in which it goes 7 times, we write 7 in the quotient, multiply 
the divisor by it, and subtract the product from 4298, to the 
remainder we annex next figure of the dividend, which makes 
it 8666, in this the divisor goes 4 times, and proceeding by the 
general rule we have at last a remainder of 1 the same as be- 
fore ; and by placing each subsequent figure of the quotient to 
the right of the one immediately preceding we have the same 
quotient 7463. It may be remarked, that the first figure of 
the quotient must be a thousand times its single value, for there 
are still 3 places on the right of the dividend not taken in, and 
it acquires this value from its position in the quotient, the 4 is 
also, irom its position, a hundred times its single value, and the 
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6 is ten times its single value, each figure in the quotient being 
of the same value as by the other method. 

Again, if we compare the two methods attentively, we will 
find that they must invariably give the same result, for by the 
method of subtraction, there are ciphers under three figuret 
on the right at first step, then under two, then under one, thus 
taking in one figure more at every step of the process, the same 
as by the general rule. The rule is therefore true in every 
respect. 

The greatest difficulty the pupil finds when the divisor is 
large, is to discover how often it is contained in the several 
steps of the process. To lessen this difficulty, consider how 
often the first fig^ire, or two first of the diyidend contains the 
first of the divisor, for the first figure of the quotient, and 
if upon tria] this is found to be too much, diminish it till it 
answer. In all cases where you require two places of the di- 
vidend to contain the first figure of the divisor, you must write 
the first figure of the product under that figure of the dividend 
which is one place farther to the right than the whole number 
of places in the divisor. 

How to ascertain whether the quotient figure is right or not. 
x^RuLE. When the product of the divisor, by the quotient 
figure, is greater than the part of the dividend under which it 
stands, the quotient figure is too great. But when the remain- 
der, after subtracting, is equal to, or greater than the divisor, 
the quotient figure is too small. When, therefore, the product 
of the divisor by the quotient figure is not greater than the 
figures under which it stands, and when the remainder is leas 
than the divisor, then the quotient figure is correctly taken ; 
this holds true in every case. 

If the divisor and dividend hare the same number of plaees, 
^e divisor in not contained in ihe dividend above 9 times. — 
Reason. Suppose two numbers having the same number of 
places, one of them the least, and the other the greatest that 
can be expressed by the same number of places, still if we 
multiply the least by 10 it will be greater than the other, thus, 
10 is not contained 10 times in 99, for 10 x 10= 100, and 
therefore greater than 99. 

If the divisor, and dividend, have the same number of places, 
and the divisor is not contained in the dividend ; by annexing 
another figure to Uie dividend, it cannot contain the divisor 
above 9 times. — Reasok. 9 is the greatest figure that can be 
annexed to any number, and by doing so, we in efiect multiply 
the number by 10 and add 9, because we thereby remove all ita 
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figures one place higher, and write 9 In nnits place. But the 
divisor was' greater than the diridend before "9 was aniMsed, 
suppose by 1, th'erefbre ten times the diyiso^mlist etill eMeed 
the dividend by 1. Thus 99 i^ 'not contaiiied in 96, and An- 
nexing 9 gives 989, but 10 times 99 is 990, which is still grteter 
than 989 by 1. Prbceeding thereflore according to the general 
rule, the dividend can never contain the divisor above 9 times. 
— t'fiOOF. The reason of the proof given in the text' is this ; 
the q[uotient represents the number of times the divisor it con- 
tained in the dividend, therefore the dividend mast be equal to 
the quotient rej^ated as often as there are units in the divisor, 
and the remainder added to the sum. But any number repealled 
as often as there are units In another number, is equal to the 
product ofthose numbers ; consequently the quotient nrntttpKed 
by the divisor, and the remainder added to the product, must 
in all cases be equal to the dividend. 

There are other methods of proof besides that given in the 
text.— 1 St. Subtract the remainder from the dividend, divide 
this remainder by the quotient, and the quotient thus arising 
is equal to the former divisor. — Reasox. Subtracting the 
remainder from the dividend, leaves a number eqftal to the 
product of the divisor and quotient, and dividing the produr t 
of two factors by either of them gives the other. 

2d. Add the remainder to the product of the divisor by the 
several quotient figures, in the order in which they stand in the 
work, and their sum will give the dividend.— Rcasok. The 
product of the divisor by the several quotient figures in the 
order which they stand in the work, is the product of the di- 
visor by the whole of the quotient, to which if the remainder 
be added, the sum must be the dividend. 

3d. Subtract the remainder from the dividend, their diJGTeiw 
pnce is a product, of which the divisor and quotient are the fac- 
tors, then cast out the nines a^ in multiplicatioo>— Ueasok. 
The same as was gi^ven in the notes to addition. 

CoNTBACTiON Ist. This Contraction depends* oh the same 
principle as the general rule, and is called short division, from 
the circumstance of t^e" multiplication, and subtmceionlx^g 
performed mentally, and the quotient only written down. 

CoNTRACTioK. I^di The reason of this contraction is'evident 
from the nature of notation; because cutting off one, two^ 
three, &c-, places fhmi the right of any number, we make it 
10,. 100, 1000, ^., times less than before, which in in efft>ot 
dividing by these numbers. 
*' The figures cut off arc the same i» would' remaitn after per- 
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forming the opentiop by the gwiaral rule. This contraction 
is important ia calculating interest- 

CoKTRACTiow 3d* Thereaaon of this contraction is thesame 
as the 2d* But as it supposes the actual operation- oC division, 
after cutting off the figures from the divisor aad dividend, it 
may be necessary here to remark, that iiJ&e parts of two nnm- 
bers givp the same quotient as the numbers .themselves. Thua 
24^ 8 »3,and 12-i-v4 s 3, and 6-^ 8«;i3^ and 3 -<}- 1 nS, 
but 12, 6, 3, are respectively the half* fourth, and eight porta 
of 24, and 4, 2« 1« are the hialf, fourth, and eight parts of 8, 
and this is true in all cases. . The remaindera in this oontrac-. 
tion are the 10, 100> &c., part of the true remainder, according 
as 1, 2, &C., ciphers were cut off from the divisor. To find the 
true remainder ; multiply by 10, 100, &c., and if significant 
figures were cut off from the dividend, they must be added to 
the product, or, which is the same Uiingi annex the figurea 
cut off to the remainder without multiplying, as in the rule* 

CoKTRACTiOK 4th. I havc already shown in the notes ta 
multiplication, that the continued produet of one number by 
the parts of another, taken in any order;, is equal to the pro- 
duct of these numbers* But division being only the reverse of 
, multiplication, it follows, that the continued quotient of one 
number by the component parts of another, must be the same 
as the quotient of the one number divided by the other. 

The reason of the rules for finding the true remainder is,, 
every unit in each subsequent remainder is equal to the pro- 
duct of all the preceding divisors. This I shall illustrate by aa 
example. 

Divide 21791 by 24. We may take 4 and 6 as the oompon-« 
ent parts of 24, because 4x6s24. 
24- i *|?l!?i Remainders. Dividhig by 4 we have 3 of a 

^ l^l~5447 3 remainder which is simply 3 units, 

— g^ J. and 5447 of a quotient ; but every 

unit in any quotient, is equal to 
the divisor which produced it, therefore every unit in 5447 is 
equal to 4; again when dividing by 6 we have 5 units of the divi- 
dend for a remainder, but every unit, in last dividend was equal 
to 4, therefore we must multiply the last remainder 5, by 4 the 
first divisor, and to the product add 3 the first remainder, the 
sum is 23, which woi|ld have been, the remainder by the general 
rule. The same reasoning may be extended to any number of 
remainders ; the rule is therefore true. 

Another Method.— Rulb. Multiply the last quotient 
l»y the whple of the diviior, and subtract the product from* the 
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dividend* leaves the true vemainder. The' reason of this is 
evident, for multiplying the quotient by the divisor, and add- 
ing tho remainder to the product gives the dividend; conse- 
qneni^y subtracttng the product of the divisor and quotient from 
the dividend, must leave the remainder. 

AxoTRBft Method. — Rule. Multiply each remainder 
after the first, by all the preceding divisors for the true r«. 
mainder at ths« part of the process, and write the product, add 
these tiemainders to give the true remainder. 

EXAUPLB — Divide 53171 hy 84. We may here take 3, ♦, T, 
a& the eompfment parts of 8^, because 3x4x7»84. 
/ 3] 53171 

84 » -J 4 17723 2 « 1st. Eemainder. 

( 7| 4430 9 » 3d. Remainder ob3x3. 

639 J^ » 3d. Remainder »6x4x3. 
83 a True Remainder. 

Tills is only a simplification of the method given in the text, 
the principle is the same. 

After the papil is expert in performing division by the 
general rule, and understands the different contractions, the 
work may still be considerably abridged by the foUonring me- 
thod — Rule. Subtract from the dividend, the product of 
the divisor by the quotient fijg^re as it arises, without writing 
it down, thus, 

47)685732(14590 

215 This is called the Italian me- 

277 thod, and becomes very simple 

423 by a little practice. 

Remainder as 2 

The principle is the same as the general rule, and may be 
applied to any of the exercises given under it. 

Division may be rendered more certain, and mudi easier, 
by making a table of the divisor in the same way as we did of 
the multiplicand, explained in the notes to multiplication. 
Having formed the table, the quotient figure and its product 
by the divisor are found by inspection ; and by the help of the 
preceding rule, the work may be performed very expeditiously. 
This method will be found extremely useful in many cases, but 

Srticularly in calculating accounts in partnership, &c. where 
e same divisor is frequently used* Napier's rods may also 
be used for tabling the diyisor. 
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Example Divide 987043787 by 352407. 

TaWe.of the Divisor. 



6 

7 
8 
9 



353467 



704934 



1057401 



4 1409868 
5 



1762335 



211480^ 
2467269 



2819736 



3172203 



352467)987973787(2803 
704934 ' 



2830397 
2819736 ' 

■ 10^6187 
1057401 



8786 



In comparing the tabled dif iaor 
with the first «ix plaoet of the divi- 
dcndf we find that the number 
standing opposite to two is the greatest in the table which we 
can subtract from it, we therefore write 2 in the quotient and 
subtract the corresponding number in the table from the divi- . 
dend, and the number nearest. to the increased remainder stands 
in the table opposite to 8) we write 8 in the quotient and sub- 
tract its tabular number^ and so on till the work is finished. 
I have given the work here at large, so that the whole process 
may be seen, but it may be shortened by the preceding rule. 
The principle is the same as the general rule. 

When Uie divisor contains a fraction. — Ri/le. Multiply 
1)0th dividend and divisor by the under figure of the fraction, 
and add the upper figure to the product of the divisor, then 
divide. 

Example. — Divide 476 by 5^. 



5 f )476 

Jl 7^ 

38 )3332(87|| 
304 



292 
266 

RemainderB26 



By multiplying according to the 
mle we take away the fraction from 
the divisor ; and I have already shown 
that like aliquot parts of two num- 
bers have the same quoti^At as the 
numbers themselves. For the same 
reason like multiples of two num. 
hers have the same quotients, thus 
12~3;a4, but if we multiply both by any number, suppose 5, 
we have 60-7-15=4 which is the same quotient as before. This 
is true in all cases. 

EXERCISES. 

1. Divide 3742 by 7f. I 3. Divide 73954 by S16j%. 

2. Divide S2H by 37/f. | 4. Divide 56432 by 1653}^|. 

When the units place of the divisor is 5.*— RuL£« MiUU- 
ply the divisor and dividend, by any digit which gives most 
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dphen on the right of the divisor, then divide hy 8d. or Sd. 
contraction. 
75 )63486 The reason for multiplying it to make 

4 4 it subject to Sd. or 3d. contraction, and 

3,00)2537^04 ^® principle is the same as these con- 

g43 904 s 1 1 tractions together with that of Uuit case- 
To divide by a number having the same digit in all its places. 
Rule. Divide by as many l*s as there are figiires in the divisor^ 
then divide the quotient by the figure repeated In the divisor for 
the true quotient* The true remainder is found as in oor.trac* 
tlon4. 

£zAMPLS.^Divide 865342 by 7777. 
1 11 1 V 765342(688-^7 = 98 and 2 remainder. 
2d. Rem. V6666 

true rem. 3196 9874 This is merely an extension of 

8888 the 4th contraction, the principle 

9862 '* ^^® same. The true remainder 

8888 ^' found by multiplying the 1st. di- 

t-* «-^^»«j ■■ ■^^. visor by the 2d. remainder and tak- 

l.t. remainder 974 j^ j„ '^u, Ist. rein>inder. 

EXERCISES. 

1. Divide 73M32 by 444. 13. Divide 98975943 by 88888. 

2. Divide 897698 by 666. | 4. Divide 89789576 by 999999. 

REDUCTION.— The only apparent difficulty in reduction is 
to understand why every new product assumes a new name, or 
becomes a new denomination. To illustrate this, let it be required 

to reduce £24 to farthings. We here observe 

24 an effect different from what took place in sim« 

20 ss sh. pie multiplication, where the product was al. 

' 480 =: sh. ways an abstract number, or an applicate num« 

] 2 =: d. her of the same species as the multiplicand. 

' MCQ _ A But the reason of this change will appear ob- 

, A jj' vious when we consider the nature of the 

^ operation, for if £1 is equal to 20 shillings. 



23040= qrs. ^g^ ^^^^ ^ ^^^ ^ ^0 shilUngs repeated 24 
times, ^or multiplied by 24. For this reason 
we must not consider the operation as the multiplication of 
jC24 by 20, the direct product of which would certainly be 
X480, but as the multiplication of 20 shillings by 24 which 
evidently gives 480 shillings. Again, because 1 shilling is equal 
to 12 pence, 480 shiHings are equal to 12 pence repeated 480 
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times, or to 5760 pence, and because 1 penny is equal to 4> 
farthings, 5760 pence are equal to 4 qrs. repeated 5760 times,, 
or to 33040 qrs. as in the example, and these qrs. are equal in 
value to £2i>. We have thus multiplied a number by 20, 12, 
and 4, without altering its value in the least degree, Uie whole 
efifect consisting in the changing of one denomination into 
another. Besides from what has been taught in the notes to 
multiplication, we can make either of the factors the multi- 
plicand, and in this way we may suppose 30s. 13d. and 4 far> 
things to be the several multiplicands in the above example, 
which takes avtray the seeming inconsistency of applying to the 
product, at each step of the process, a name different from that 
of the multiplicand. From what has now been said, the reason 
of the rule and the nature of the process must both appear 
evident, as far as reduction descending is concerned. 

Case 2. To illustrate reduction ascending, I shall take the 

foregoing example ; namely, to reduce 33040 qrs. to pounds. 

The reason of the operation is this, since 4 qrs. are equal to 1 

qrs. penny, as often as 4 is contained in any number of 

4)34040 farthings, so many pence are they equal to in value, 

13^5760 therefore qrs. divided by 4, give pence. And since 

12d. are equal to 1 shillings, as often as any number 

3 0)480 Qf pence contains 12 so many shillings are they 
£34 equal to in value, and therefore pence divided by 
12, give shillings. Again, because 30 shillings are 
equal to £l, as often as 30 is contained in any number of shil- 
lings so many £'s are they equal to in value, therefore shil- 
lings divided by 30 give pounds. 

In this last example, we see the proof of the previous ex. 
ample, and in all cases reduction ascending and descending mu- 
tuaJly prove each other. 

Case 3. This case requires the application of both multiplication 
and division ; and the reason of the rule will appear evident from 

the following example. Keduce 135 guineas 

Guineas. ^ to crowns. In this example we cannot con- 

135 vert guineas into crowns by multiplication, 

31 for a guinea is not a multiple of a crown, or 

235 does not contain any even number of crowns. 

270 We therefore multiply the guineas by 31, 

which reduces them into shillings, because 

2___- 31s. make a guinea, and then dividing the 

567 crowns, shillings by 5, gives crowns, because 5 

shillings makes a crown, and as often as 5 is 
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contained in any number of shillings, so many crowns are they 
equal to in value. Although the aboire is the neatest and 
shortest method of reducing guineas into crowns, yet it might 
have been done otherwise, and quite consistent with the rule. 
For, if we reduce guineas to sixpences, and divide by ten, the 
sixpences in a crown, we have the same result ; or if we reduce 
guineas into pence, and divided by 12 and 6, or by 60, the pence 
in a crown, the result would still have been the same. 

Guineas are reduced to £*s, by dividing them by 20, and 
adding the quotient to the dividend ; because every 20 guineas 
make £21. £b are reduced to guineas, if you divide them by 
21, and subtract the quotient from the dividend ; because £21 
make 20 guineas. Yards are reduced to English ells, if you 
divide by 5, and subtract the quotient from the dividend ; be- 
cause & yards make 4 English ells. English ells are reduced 
into yards, if you divide by 4 and add the quotient to the 
dividend ; because 4 English ells make 5 yards. The same 
thing is practicable in all cases where the multiplier and divisor 
differ from each other by unity, 

Several other contractions might be pointed out in particular 
cases, but these I shall leave to exercise the ingenuity of the 
pupil. 

COMPOUND ADDITION differs from simple addition only 
in the method of finding how many units of the next higher de- 
nomination are contained in the immediate inferior denomina- 
tion, which is easily discovered by simple division. The prin- 
ciple on which the rule is founded is in all respects the same as 
in sunple addition. I shall illustrate the process by an exam- 
ple, which will place the reason of the rule, and the method of 
operation in the clearest point of view^ In writing down ac- 
counts in compound addition, the same denominations must be 
placed orderly under e^h ether, as if they were separate and 
distinct accounts in simple addition. This is performed with 
greater accuracy by writing down, first the name of the several 
denominations, and then placing the number of each denomi- 
nation diiectly under their respective names, and carefully se-» 
perating them byxomas as in the example. 
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qrt, 
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2 


537,, 10 „ 


8„ 


1 


398„19„ 
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3 


156,, 14 „ 
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«74„12„ 
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2 


745 „ 13 „ 


9„ 
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According to the first 
method, the sum is 
£2U7 „ 848. „ 42d. ,, 
llqrs., the sum of 
each denomination 'be- 
ing written under it- 
self, and this is all that 

__^ r— properly belongs to ad- 

2447,,84„48„11 First method. dition. But it is evi- 
2451 „ 7 „ 8 „ 3 Second method, dent that we may sim- 
plify the first sum, for 
having found the number of farthings as before, we may divide 
them by 4, because four farthings make a penny, and 11 ^ 4 
8 2d, and 3qr8. of a remainder, we write the. 3 under the co- 
lumn of farthings, and add the 2d. to the Column of pence, 
which gives 44, atid this divide by 12j the pietice in a shilliiig, 
givers 38. and 8d. over, we write die 8d. under the column of 
pence, and add the 3 to the column of shillings, which gives 
878h., and divided by 20, the shillings in a jpound, giVes J^4, 
and 7sh. oVer, we therefore write 78. under the column of shil- 
lings, and add the £4 to the first column of pounds, which 
gives the answer as in the second method. This is the same 
value as before, but more concisely expressed, and the only 
method used in business. By this method there can never be 
so many of any inferior denomination under any column, as 
makt a unit of the next higher [denomination ; neither can 
the sum of all the inferior, ever equal a unit in the highest 
denomination. 

The reason of dividing by 4 is this, 4 farthings make a 
penny, and as often as 4 is contained in any number of far. 
things so many pence are they equal to in value, and these evi- 
dently belong to the column of pence ; for the same reason, as 
often as 12 is contained in any humber of pence, so many shil- 
lings are they equal to in value, and these belong to the column 
of shillings, and as often as 20 is contained in any number of 
shillings, so many £s are they equal to in value. The same 
reasoning applies to weights and measures as well as money. 
In every possible case, therefore, we divide the sum of the 'co> 
lumn of an inferior denomination, by the number of units of 
that denomination which makes 1, or a unit of next higher 
denomination, the remainder is always written under the co- 
lumn added, and the quotient added to the next higher deno- 
mination, until you come to the denomination in which you 

6 
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with your answer to be. It is not always necessary to bring 
the left hand column to the highest denomination of which it 
can admit. For example, if the highest column is in ewts., and 
the answer required in cwts., it is not necessary to bring thera 
into tons, and if the answer be required in miles, it is not 
necessary to reduce them into leagues or degrees. From what 
has been said, it is evident that the whole operation of com* 
pound addition^ is nothing more than a combination of simple 
addition, and simple division, for every denomination is added 
as a separate and independent account in simple addition, and 
then by simjde division, we find hew many units of the next 
higher- denomination the sum contains. The pupil should be 
aecustomed as soon as possible to find out mentally, how many 
units of next superior denomination are contained in the sum 
of the column of any immediate inferior denomination, without 
performing the operation on the slate. 

To perform compound addition without division.-— Rule. 
Begin with the lowest denomination, and if either that, or any 
other denomination to the highest consist of two places of fi- 
gures, add them at once and make a point or dot when you 
oome to a sum eqyal to, or greater than a unit of next higher 
denomination, but less than two such units, adding to the next 
number the excess above the unit where you make the point, 
proceed in the same manner through all that denomination, and 
write under the ootumn the excess after last point ; add one to 
the next higher denomination for every point in the preceding 
column, do the same with every denomination to the highest, 
which add as in sim^e addition. 

The following example will illustrate the rale. 

j£ s. d. qrs. Beginning with the column of farthings, 
37 „ 14' „ 6* „ 2* I say 2 and 3 are 5, which is 1 penny, 
29 „ 18* „ 9 „ 3 and 1 farthing, I point 2* and add 1 to 
96 „ 10 „ 8- „ 1* 2 are 3 and 1 are 4, I point !•» 3 and 2 
82 „ 9* „ 10* „ 2 are 5, 1 point 2*, and write the 1 which 
58 „ 15* „ 9* „ 2* was over under the column, there are 
47 „ 13 „ 8 „ 3 three points in the farthing» column. I 
354 „ 3 „ 5 „ 1 therefore add 3 to the denomination of 
pence, thus 3 and 8 are 11 and 9 are 20, which is Is. and 8d., 

1 point the 9* and add 8 to 10 are 18, which is Is. and 6d., I 
point 10* and add 6 to 8 are 14, Is. and 2d., I point 8* and add 

2 to 9 are 11 and 6 are 17, Is* and 5d., I point 6', and write 
5 Under the colanmy there are 4 points in the calumny I there- 

2c 
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fore add 4 to the denomination of shillings, and proceed with 
them as before. 

The denomination of shillings may be conyeniently added, 
without pointing, thus, add the figures in units place, write the 
right hand figure of the sum under the column, and add the 
left hand figure, or figures along with the figures in tens place, 
if the sum is an even number, add the half of it to the jCs, but 
if it is an odd number, write 1 in tens place under shillings, 
and add half of the even number to the right hand column of 
Xs. This is always a convenient method of adding shillings. 

The method of pointing is objected, to, because it blots the 
accounts in which it is used, but it is only designed for those 
who h&ve not attained a sufficient knowledge of addition and 
division, to enable them to perform this simple but useful pro- 
cess with accuracy, and pointing can scarcely be a fault in any 
business which such accountants can be intrusted with. 

There is another method of performing compound addition 
by tables, but like that of pointing, is desig^^ed for those only, 
whose knowledge of arithmetic is very limited, and being more 
complex, shall not be given here. 

COMPOUND SUBTRACTION — The principle of the 
rule for compound subtraction, is the same as for simple sub- 
traction, and therefore requires no farther demonstration. When 
the several denominations of the subtrahend, can be taken from 
those of the minuend immediately above them, the process is 
equally easy as in simple subtraction. But when any denomi- 
nation of the subtrahend is greater than the corresponding de- 
nomination of the minuend, the unit taken from next superior 
denomination must be reduced into the same denomination as 
the subtrahend, then subtract the under number from the num- 
ber above it, increased by the unit of next higher denomination. 
In compound subtraction it is often more convenient to sab- 
tract the under number from the unit of the superior denomi- 
nation, and add their difference to the upper number, for the 
remainder. Suppose it were required to subtract £S 12s. 8d. 
from £6 4«. 3d., as 8d. cannot be taken out of 3d., a unit or 
1 is taken from the 4^., which being reduced into pence is 12d.. 
take 8d. from 12d. and 4d. remain, to which add the 3d. of the 
minuend, gives 7d. ; again ISs. from Ss. (because Is. was taken 
from the 4s.) I cannot, I therefore take £1 from £6, which is 
20s., take 12s. from 20s. leaves 8s., to which add Ss. makes 
lis., and £3 from £5, (because £1 was taken from £6,) 
leaves £2.— There is another variety which I shall here ex- 
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pLuii^ namely, when some of the denominations are wanting in 
the minuend. To make this process perfectly evident I shall 
place the numbers in proper position for subtraction. 

9 19 11 4 1 cannot take one farthing from 0, and 

<£^10 ^^®^ i^ nothing in either of the next two 

Q 1 Q A JL ^ig^l^cr denominations, £1 must therefore 

O 14 ^4 i^ taken from the £10, which leaves £9, 

£ 6 7 7~§ '"^'^ ^**® ^^ beinp changed into shillings 

makes 20s., from this take Is. leaves 19s., 
•and Is. changed into pence makes 12d., from this take Id., 
leaves lid., and the Id. changed into farthings makes 4 far- 
things, the £10 is thus subdivided into £9 19 1 1 4, as repre- 
sented by the small figures above each denomination. The 
operation is then performed thus, 1 from 4 and 3 remain, 4 
from 11 and 7 remain, 12 from 19 and 7 remain, £3 from £9 
and £6 remain. This method is the most natural, and per- 
luqm the simplest which can be proposed. For supposing you 
had £10 and were obliged to pay out of it a debt of £3 12 4 i, 
you could not do this without changing £1 into shillings, then 
one of these shillings into pence, and one of these pence into 
farthings, your £10 would then evidently be converted into the 
following denominations, £9 19s. lid. 4 qrs., you would then 
pay the 1 farthing out of 4 farthings, 4d. out of lid., 12s. out 
of 198., and £3 out of £9, which is exactly the process in the 
preceding example* I have already in simple subtraction ad- 
verted to the mystery which beginners see hanging over every 
step of the process by the common method, and the difficulty 
of making them clearly comprehend it, but the difficulty of ex- 
plaining the reason of this practice in compound subtraction 
becomes still more difficult. Indeed it is seldom attempted, 
and when it is, the teacher is often obliged to multiply words 
and reasons to explain that, which to him, through long custom, 
has become like a self-evident truth, and the pupil is generally 
left as ignorant as he was before. The difficulty of explaining 
this process, and of making the operation cl^ar and intelligible to 
the young pupil, induced me to depart from a practice which 
has obtained for ages. Nor do 1 see any good reason for adopt- 
ing an artificial method in any case whatever, when the natural 
method is as short, and much more simple. The truth is, the 
operation by the common practice is generally performed by me- 
mory without the assistance of the judgment, which should never 
he the case in so very useful and important a part of education. 
The following is the reason of the process by the common 
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metbiod, a person demands payment of £3 ISs. 44d., yoa have 
£10> and therefore more than value to pay him, but you have 
no change, you therefore borrow from him 4 farthings, out of 
which you pay him J, yuu then borrow from him 12d., and out 
of this you pay him the 4d. which was due and the penny 
which you borrowed in farthings ; you then borrow from him 
20s>, and out of this you pay him the 12s. which were due and 
the 1 shiUing which you borrowed in pence ; you then pay him 
the £S which were due and the £1 which you borrowed in 
shillings. This is the principle on which the common rule is 
founded, and I think the most rational method of explaining it. 
But this is not the ordinary process in the affairs of life, and is 
not therefore so easily comprehended by the pupil, and in many 
cases cannot be explained so satisfactorily as in examples of 
money which 1 have here selected to show the principle of the 
rule. 

Suppose it were required to take 3 miles, 4 furlcmgs, 12 poles, 
from 10 miles, I am persuaded it would not be easy to make 
the young pupil comprehend it perfectly. There is no doubt 
that taking 12 poles from 40 poles, 5 furlongs from 8 furlongs^ 
and 4 miles from 10 miles, g^ves the same result as taking 1 
mile from the 10 and reducing it into 8 furlongs, and 1 fiir- 
long from the 8, and reducing it into 40 poles, then subtracting 
the 12 poles from the 40, the 4 furlongs from the remaining 7, 
and the 3 miles from the remaining 9 miles. But any person 
who understands the £rst principles of arithmetic will easily 
perceive which of these methods is the most natural, and any 
teacher who shall make the experiment must discover which of 
them is the most intelligible to the pupil. 

When both the minuend and subtrahend consist of two or 
more numbers, as is the case in most of the promiscuous exer- 
cises given in compound subtraction, it is generally best to take 
the sum of all the numbers belonging to the minuend, for the 
complete minuend ; and the sum of all the numbers belonging 
to die subtrahend, for the complete subtrahend, and having 
found these sums by compound addition, the subtraction is per« 
formed at once as if the minuend and subtrahend had only con- 
sisted of one number. 

It may also be observed that there can never be a number 
under any inferior denomination equal to a unit of next higher 
denomination, unless the answer is required in that denomina* 
tion, nor can the sum of all the inferior denominations ever 
equal a unit of the highest denomination when performed ac- 
cording to the rule. 
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COMPOUND MULTIPLICATION.— .The operation of 

compound multiplication i« perfonned by a combination of 

simple multiplication, and simple division, as the following 

example will illustrate. Multiply £ 6. 7 4 i by 7. 

r fi 7 A. 9 I here multiply 

£ o „ 7„ 4„2 ^jjg several . de- 

. * nominations of 

£42„4&„28„14a » Product without division, the multiplicand 

j844 II 7 itm Product by division. by the multipU. 

er 7, which gives 
£42 49s« 28d. 14 qrs. for the product, and this is all that 
multiplication can effect. 3ut something more is necessary, 
for it would be extremely clumsy, and inconvenient in business to 
leave the lower denominations involving one or more units of the 
highest denomination. To obviate this inconvenience, division 
ifi applied to each product as it arises, the same as in compound 
addition. If we take the first product £42 49s. 28d. 14 qn. 
and apply division to it, thus, divide the farthings by 4, the 
pence by 12, and the shillings by 20, carrying the quotients to 
next higher denomination before dividing, and writing the re- 
mainders, the product then stands £44 11 7 2 as in the ex- 
ample. The process of division should be performed at each 
denomination as directed in the general rule. I have given 
the product in the annexed example in both ways, in order to 
show more dearly what part belongs to multiplication, and 
what to division. 

The principle of the general rule is the same as that of the 
general rule for simple multiplication, for although the number 
of units of a lower denomination required to make a unit of 
next higher varies, yet this does not alter the principle, nor af- 
fect the truth of the rule. 

Case 2. — The principle of this rule is the same as the prin- 
ciple of the third contraction in simple multiplication. 

It may be remarked that this rule is of little practical use 

,when .the multiplier is large, or such that its factors are not 

easily discovered, ibr then more time is often lost in finding the. 

proper factors than what might be necessary to perform the 

whole operation by rule 4th or 5th. 

Case 3.— The principle of this rule is the same as the pre- 
ceding, for example, suppose it were required to multiply any 
numl^r by 67, we might multiply it by 11, and that product 
again by 6, which would give us 66 times the multiplicand, 
which wants 1 time, or the multiplicand to make 67 times. It 
is evident, therefore, if we multiply the multiplicand again by 
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1, and add this product to the former, that their lum will be 
67 times the multiplicand as required. Again, if we had mal- 
tiplied first by 1 0, and that product by 7, it would hare giTen 
70 times the multiplicand, which is too much by 3 times the 
multiplicand, we would then have multiplied the multiplicand 
by 3, and subtracted this last product from the former, which 
would have left 67 times the multiplicand, because taking three 
times any number, from 70 times the same number, evidently 
leaves 67 times that number. From what has been said, it is 
manifest that the rule is correct, and that the result will be the 
same whether the composite number taken be greater or less 
than the given multiplier. 

Case 4.— -The principle of this rule is evidently the same as 
the preceding, but as the operation may appear considerably in- 
volved, I shaJl take an example, and point out the reason of the 
several steps in the process. Let it be required to multiply 
£2 3s. 5^ by 2406. 

The multiplicand in this example is 
£2 3s. 5id, which multiphed by 10, gives 
a product equal to ten times the mul- 
tiplicand, and this product multiplied 
again by 10 gives a second product equal 
to ten times the first, or a hundred times 
the multiplicand. I multiply this last 
product again by 10, gives a third pro- 
duct equal to ten times the preceding or 
a thousand times the multiplicand ; but 
we require 2406 times the multiplicand. 
£5225 10 74 We therefore multiply the last product 

by 2, which gives 2000 times the multiplicand, and the second 
by 4, which gives 400 times the multiplicand, and as there is 
a cipher in ten*s place of the multiplier, we pass over the first 
product, and multiply the multiplicand by 6, which gives 6 
times the multiplicand ; and these products written under each 
other as in the example, and added give £5225 lOs. 7id. 
equal to 2406 times the multiplicand ; but 24l)6 was the multi- 
plier, therefore £5225 lOs. 74d. is the answer. 

It may be remarked here, that when we multiply by 10 as 
directed in the rule, we have a line of products for every place 
in the multiplier above units place, which place corresponds 
with the multiplicand itself. We may therefore with propriety 
call the multiplicand the units place, the first product the tens 
place, the second product the hundreds place, &c. of the mul- 
tiplicand, and if we multiply each place of the multiplicand by 
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* 

the figure in the corresponding place of the multiplier, and add 
the products, their sum must in all cases give the answer of the 
question. From this explanation, a new, and perl^aps a more 
simple rule may he given, namely, — *^ Multiply the given price 
or quantity successively hy 10, so often wanting one as there 
are places in the multipher, then multiply each place of the 
multiplicand by the figure in the corresponding place of the 
multiplier, and the sum of these products is the answer." From 
this rule, the reason for not repeating any place of the multi- 
plicand, when there is a cipher in the corresponding place of 
the multiplier must appear evident. A little practice makes 
this rule extremely simple, and as it admits' of general applica- 
tion it should be thoroughly understood. 

Case 6.: — Reason. By reduciug the multiplicand to the 
lowest name mentioned in it, and then multiplying it by the 
given multiplier, it is evident we thus multiply the whole of 
the multiplicand by the whole of the multiplier, and then by 
division we obtain the answer sought. When there is a frac- 
tion annexed to the multiplier, it is performed in the same 
way as directed for the fraction in the notes to simple multi- 
plication. 

Use of Multiplication. — If the value, weight, or mea- 
sure, &C. of one article, is given to find the value, &c. of any 
given number of articles, multiply the value, weight, &c. of 
one, by the number of articles. Also to find the amount of 
wages earned, interest of money gained, quantity of provisions 
consumed, space travelled by uniform motion, or any thing 
that increases regularly according to the time ; multiply the 
given rate per year, month, week, or day, &c. by the number 
of years, or months, &c. Scarcely any general directions can 
be given, so as to ascertain in all mixed questions, when mul- 
tiplication is required, excepting to consider well the nature of 
the question, and the effect <^ multiplication, which is to re- 
peat a number or to take it a certain number of times, tf^ 
therefore, the sense of the question indicates that a g^ven num- 
ber of tilings is to be repeated, or that a number is to be 
found, equal in value or quantity to a certain given number of 
things repeated as often as some other number in the question 
contains unity. In all such cases multiplication is required. 

COMPOUND DIVISION.— There are several ways in 
which questions in compound division may be expressed, such 
as, to find how often the dividend contains the divisor, or to 
find what part of the dividend the divisor is equal to, or to find 
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a number which is contained in the dividend as often as th# 
divisor oxpresscB, or to find a number which is the same part 
of the dividend, that the divisor expresses* 

Before proceeding to the explanation of the several rules of 
compound division, it may be of advantage clearly to under'^ 
stand the nature of a compound or mixed number. 

It has been found necessary, for the accommodation of so* 
ciety, that all great quantites, both in money, weight, and 
measure, should be subdivided into lesser quantities, and these 
subdivisions into others still lower, and so on, each subdivision 
being of itself a distinct denomination ; but in such a manner 
that every inferior subdivision, or denomination should be a 
known and determined part of the next superior denomination- 
For example, £1 sterling is divided into 20 shillings, a shilling 
into 1 2 pence, and a penny into 4 farthings. Each of these 
lesser divisions of money, is a distinct denomination, and there- 
fore when unconnected with a higher denomination, is as much 
an integer as £'s are. Thus, we may say that a certain article 
is worth £'42, or it is worth 49 shilUngs, or it is worth 28 pence, 
or it is worth 14 farthings, without any impropriety. But if 
we say a certain article is worth £42 49s. 28d. 14qrs. we use 
an unintelligible, or at least a very clumsy expression, and 
violate the established subdivisions of money. In order there- 
fore to reduce the above expression Into its proper form, we 
would take the pence out of the farthings, the shillings out of 
the pence, and the £s out of the shillings, as taught in com- 
pound addition and multiplication, which would give us a 
new expression the same in value as the former, viz. £44, lis. 
TJd. * This last expression is what is properly called a com- 
pound, or mixed nymber, each of the inferior denominations 
being less than a unit of the next superior denomination, and 
consequently all the inferior denominations taken together, 
less than a unit of the highest denomination. What is here 
explained of money, and its subdivisions, m^y supersede the 
necessity of giving examples of weights and measures, as the 
principle is precisely the same in them all. If what is here 
premised be perfectly understood, the following explanation of 
the principle of the general rule will be easily comprehended. 

To explain the general rule. — We shall take the previous 
example, and divide it by 7. Dividing £44 by 7, we have 6 
for the quotient and £2 over, which reduced into shillings, 
and the 11 shillings added, is 51 shillings, and divided by 7« 
gives 7 in the quotient, and 2 shillings over, which reduced 
into pence and the 7d. added, is 31d. and divided by 7, gives 



NOTE8 ON COMPOUND DIVISION. 29? 

'id. in the quotient, and 3d. over, which reduced into farthings 
and the 2 farthings added, gires 14 farthings, and divided hy 
7, gives 2 farthings and nothing over. Now, instead of £44, 
Us. T^d. if we take the equivident expression £42, 49s. 28d. 
14qr8., and divide it hy T, we will have the same quotient as 
before, each of the subdivisions at the same time being a mul- 
tiple of the divisor. Consequently, to divide a compound or 
mixed number, by any number, is the same as dividing all the 
parts of which it is composed by that number. And although 
come of the parts of the number to be divided are not an ex- 
act multiple of the divisor, yet by placing the proper value of 
the number by which it exceeds that multiple, in the next lower 
denomination and dividing it, the dividend will thus be divide 
ed by the divisor and the true quotient found according to the 
rule. The reason of the proof is the same as given in simple 
division. 

Case 2.— To show the principle on which this rule is found- 
ad, it is only necessary to state, that by bringing the divisor 
and dividend into the same name, we do not affect the value of 
eidier. Take the example in the text under this rule, viz. to 
divide £69 16s. by i4s. 64d., and it must appear evident that 
as iQften £69 16s. contains 14s. 6id. so often precisely will the 
halfpence in £69 I63. contain the halfpence in 14s. 6id. But 
33504 are the halfpence in £69 16s. ; and 349 are the half- 
pence in 148. 64d., consequently as often as £69 16s. con- 
tains 14s. 6 ^d. so often will 33504 contain 349. From this 
it appears clearly that the rule is correct, and must hold good 
in all cases. 

Case 3.^>The reason of this rule has already been given in 
the notes to simple division, and is this, like multiples of any 
two numbers, give the same quotient as the numbers them* 
selves. 

CoKTHACTiON 1st.— This Contraction depends on the same 
principle as the general rule already explained. 

Coy TB ACT ION 2d.-— The reason of this contraction is the 
same as the 4th contraction in simple division. 

CoK TRACTION 3d..— The reason of this contraction is given 
under the second contraction in simple division. 

Case 4.— I have not seen a rule directly applicable to this 
case in any treatise on arithmetic which I have met with ; and 
^though it is possible to reduce it under the head of the se- 
cond rule, the principle being strictly the same, yet as there 
always appears in these questions to be several divisors, and an 
equal quotient required by them all, the young arithmetician 
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no sooner meets with a question belonging to this class than he 
8tops short, unable to proceed a single step. As there are many 
important practical questions of this nature, I have considered 
it not superfluous to annex a particular rule for them. 

Reasox. — When we consider that division is only an abre- 
viation of subtraction, as already explained, the reason of this 
rule will appear evident. For it is plain, that as often as we 
can subtract several numbers from any given sum, so often can 
we subtract their sum. Therefore if we take one of each of the 
parts of which there are to be an equal number, and add them 
together for a divisor, the number to be divided will contain 
it as often as it would do all the parts of which' it is compk)6ed, 
and the quotient must be the equal number of each. The rea- 
son for reducing the sum of the parts, and the dividend into 
the same name is given in the notes to the second rule. 

Use of Compound Division.— When the value, weight, 
or measure, &c. of any number of articles is given to find the 
value, &C. of one. Divide the whole value, &c by the number 
of articles, &c. 

When the value, &c. of the whole is given, and also the va- 
lue, &C. of one, to find the number of articles, &c. Divide the 
value, &c. of the whole, by the value, &c. of one. 

When the wages earned, the work performed, the provision 
consumed, the interest gained, the space passed over, &c. in 
any given number of years, months, weeks, days, &c. is given 
to find how much it is in a year, or month, &&, divide the 
whole amount by the number of years, or months, &c. 

When it is required to find the time in which a given amount 
of wages may be earned, work performed, provisions consuQied, 
interest gained, or space passed over by uniform motion, &c. 
divide the whole amount, by the amount in one year, or one 
month, &c. 

The only general directions which can be given for ascer- 
taining when division is required in mixed questions, is to con- 
sider well the nature of division as already explained. When 
the nature of the question requires you to find how often one 
number is contained in another ; or to find such a part of any 
number, as another number indicates ; or such a part, as a unit 
of any species of things is to a certain given number of the 
same things, then division is required. 

PRACTICE Practice consists of contractions in the Rule 

of Three, when either the 1st or 3d term is one, and derives its 
name from the almost universal application of its rules to th^ 
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solution of questions which occur in trade or mercantile trans- * 
actions. It's position here has been determined by its immedi- 
ate connection with compound multiplication and division. 

Case 1.— The exercises under this case belong to compound 
multiplication. The rule is general, and the exercises under it 
may often be calculated more concisely by some of the subse- 
quent rules. 

Case 2.— -The exercises under this case are all performed by 
the rules of compound division. 

Case 3.— As aliquot parts are first introduced in this case^ I 
shall explain what is meant by them. An aliquot part of any 
number, is such a part as being repeated a certain number of 
times will exactly make that number, or such as will divide it 
without leaving a remainder. Thus, 1, 2, 3, 4, 6, are aliquot 
I>arts of 12, and 1, 2, 4, 5, 10, are aliquot parts of 20, also ^, ^, 
|, &c. are aliquot parts of 1. 

The reason of the rule is this, if one article cost 4s. or | of a 
pound, it is evident that 265 will cost 265 fifth parts of a 
j£, or which is the same thing, the fifth part of £265. Again, 
if one article cost 4d. or | of a shilling, 265 will cost 265 third 
parts of a shilling, or the third part of 255 shillings. If one 
article cost 1 farthing, or the ^ part of a penny, 265 will cost 
265 fourth parts of a penny, or the 4th part of 265 pence. The 
same species of reasoning is applicable to every question belong. 
ing to this case. 

The above being only a particular case of a general rule, I 
shall subjoin the rule itself with an example for illustration. 

General Rule.— .When the price of one is less than a , 
penny, suppose it to be a penny, when more than a penny but 
less than a shilling, suppose it to be a shilling, and when more 
than a shilling but less than a £, suppose it to be a £, the 
given number of articles will then be the answer at the sup- 
posed price, and in the same denomination. Divide the given 
price into aliquot parts of the supposed price, or of each other, 
with- which take part of the answer at the supposed price, and 
the sum of the quotients thus arising will be the answer at the 
given price. 

' Example. — ^What is the value of 687 gallons of oil, at 
Ss. 3|d per gal. ? 
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je284> 16 4} jGO 8 3^ the given price. 

In this example, hecanse the price is more than a shilling, I 
suppose it to be a ^ according to the rule ; and it is evident 
that the number of articles 687, is the answer in £s at that 
price. But as 5 shillings is the ^ part of a ^, so ^ part of 
£687 or £171 15s. is the value at 5 shillings, and as 2s. 6d. is 
the ^ of 5 sb. so ]^ of £171 158. or £85 17s. 6d. is the value at 
2s. 6d. Also as 6d. is the \ of 2s. 6d. so ^ part of £85 178. 6d. 
or £17 Ss. 6d. is the value at 6d. Again as 3d. is the | 
of 6d. so ^ of jC17 3s. 6d. or £8 lis. 9d. is the vahie at 
3d. Farther as ^ is the | of 3d. so ^ of £8 lis. 9d. or 
£1 8s. 7^d. is the value at ^. Now the sum of all these paita 
is 8s. 3|d., consequently the sum of the values belonging to 
these parts, is the value at 8s. 3^d. the given price, which waa 
required. By the same manner of reasoning the truth of any 
example whatever may be proved. 

In the above example the supposed price is £1, therefore the 
value comes out in £s, but if the supposed price had been a 
shilling, the value would have come out in shillings, and if it 
had been a penny, the value would have come out in pence, in 
both of which cases it must be reduced to £s. 

Case 4. — The reason of the operation in this case, must api- 
pear evident, from the general rule, and the explanation of the 
example under it, in the note to last case. 

Case 5.-»The rule for this case diverges a little from the 
general rule under case 3, when the price exceeds one shilling* 
for by that rule we would have considered the price £1, and 
then have taken parts with the whole of the given price. 

But by the rule for this case, we first calculate for so mnch 
of the price as is under a shilling, by the general rule, the value 
of which comes out in shillings, and as the given price is one 
shilling for each article more than this price, we add the num- 
ber of artidea considered as shillings to the former value, and 
the smn divided by 20 is the answer in £s. 

Case 6.— The reason of the rule for this case will appear 
evident from the note to contraction 3 in simple division, where 

5 
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it is shown that like part* of any two numbers give the same 
quotient as the numbers themselves. It is quite clear if we 
multiply the shillings in the given price by the number of arti- 
cles and divide the product by 30, the quotient is the answer 
in ^s, and the remainder is shillings. Again, if we multiply 
half the number of shillings by the number of articles, we have 
only half of the former product, which, divided by half the 
divisor, or 10, evidently gives the same quotient as before, and 
the remainder is in tenth parts of a £, which, being doubled, 
gives twentieth parts, or shillings. It is also evident from con- 
traction 3d in simple division, that the right hand figure is in- 
variably the remainder when the divisor is 10, and that the 
other figures remain unchanged. But when there is an odd 
shilling, its value is found by case 3d and added to the. former, 
which gives the full answer ; thus every part of the rule is 
plain. 

When there are ^s in the price they may be prefixed to half 
the shillings, and proceeded with as shillings, thus, for £S 148. 
' to 7, half of the shillings, prefix the £3, gives 37 for the mul- 
tiplier, which is »mpler than reducing the £» and shillings into 
shillings, and then taking half of them, which gives the same 
number for the multiplier. 

Case 7 — It is evident if we multiply the number of articles 
by the shillings in the price, and add to this product their value 
at the lower denominations, that the sum is the answer in shil- 
lings, which, divided by 30, gives £s. The 3d. rule for this 
case is the same as the general rule under case 3d. 

Case 8. — If we multiply the given number of articles by the 
£9 in the price, and to the product add their value at the lower 
denominations, it is evident the sum must be the value in £s. 
The second part of the nile is the same as the s<H!ond part of 
the rule for case 7th. 

Case 9. — When we suppose the price of one article to be a 
£, the number of articles is the answer in £». If the given 
price is less than a £, this answer is evidently too much by the 
same part of the whole number of articles considered as j£s, 
that the difference "between the given price and 30 shillings is 
of a £, we must therefore subtract this part from the whole 
number of articles, the remainder is the answer at the given 
price. But if the given price is above a £, we must add to the 
number of articles considered as £s, the same part of them, 
that the excess of the given price above 30 shillings, is of a j£. 
The principle on which tMs rule is founded wUl appear eyU 

2d 
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ddnt h^eo. the geneml rule in the ndCe to ease Sd. dom^afed 
with the note to rule 3d. in oompouiid multipliOAtiolik 

Case 10.-^The reason of the role is this ; when W» tmllti- 
fiy the price by the under fij^ure of the Amotion, it is evident 
that we make it 3, 3, 4, &c. times greater than the giten price, 
and consequently the answer is as many times greater than 
the true answer as the under number of the fraction oontaias 
ttnity, and must therefore he divided by the under numiber to 
give the true answer. 

Case 11.— If we add to the value of the Whole nnttiber, the 
value of the fractional pait, it is evident that the sum must be 
the answer. The value of the fraction may be ftmnd either 
by dividing the upper number of the fhiction, into aliquot parCs 
of the under number, or by multiplying the price by the upper 
number, and dividing the product by the under number of the 
fraction. The principle o£ the second part of the rule is the 
same as case 10. 

The general rule in the note to ease 3d. may very properly 
be applied to this case, by substituting the value of the fraction 
at the supposed price instead of the fraction itself, and tlieu 
take parts with the given price, as the following example will 
illustrate. 

Calculate the value of 267} cwt. at 18/4 per cwt. 



10/ 

t/6 
/lO 



j£ s. d. or thus 

1/8 



i 

i 


867 17 


6 


133 18 





i 


66 19 


♦4 


i 


33 


H 




11 8 


Ji 



£ 



867 17 6 « Price at £1. 
22 6 Sj Subtract. 



846 11 04 Am. 



The 17/6 affixed to the 267 ia the 
value of i of the supposed fttioey £1« 
£845 11 Oi Atts. 

Case 184«*-.Aoeordiiig to the limitation of this eate, If tre 
multiply the given price by the number of the highest denomi* 
nation, the product is their value, and if to this j^oduot we add 
the value of the lower denominations aoeording to the rale, it ia 
evident the turn will be the complete aaSWer. This case mcjr 
also be performed by the general rale in the note to case Sd^ by 
substituting the value of the lower denominatiens at the top* 
posed price, and taking parts with the given price as illustiated 
by the example in the note to case 11. It often happens that 
the price of the highest denominatioB mentioned in the qiiaii« 
tity is not given, hot fnust be foond fram kaewliig the price 

5 
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of loma lower denomiiution* In all waeh cmm we redoes the 
higher deiiomin»ttOD« into ihBt of which the price is giveot 
4ad then proceed ae before. For eimnple, if the price of a cwt* 
were gi^en, and the price of any number oi tons, cwte., &c* 
required ; reduce the tons, ftc. into cwte* and then proceed 
according to the rule. 

Obsebvations to facilitatx Mental Calculatiosv s. 
—1. When the price of one doaen is any number of shiUinge, 
the price of one is as many pence. 

2. When the price of one it any number of pence, the price 
of a dozen is as many shillings. 

3. When the price of a gross is so many shillings, that of a 
do^n is as many pence. 

4. When the price of a dozen is so many pence, that of a 
gross is as many shillings. 

5. When the price of a ton, or any twenty articles is so 
many £s, that of a cwt. or of one article is as many shil- 
lings. 

6. When the price of a cwt. or of one article is so many 
shillings, that of a ton or twenty articles is as many ^s. 

7. When the price of a cwt- is given, to find the rate per 
lb., multiply the price in shillings by 3, and divide the prodnct 
by 7, the quotient is the price of a lb. in farthings. 

8. When the price of a lb. is given, to find the rate per cwt*, 
multiply the farthings in the price of a lb« by H^ the product 
is the answer in shilUngs. 

9. When the rate per day is giv^i, to find the rate per 
mmum, multiply £i iOuf 5d. by tl^ pence in the rate per day, 
the product is the rate per annum. 

10. When the rate per day is given, to find the rate for all 
the work days in a year, multiply £1 6s. Id. by the pence in 
the rate per day, the product is the rate per annum. 

Many other concise methods might be pointed out in parti* 
cuUr cases, but the ingenuity of the practical arithmetician 
will readily discover those which are applicable to his own 
purpose. 

COMMERCIAL ALLOWANCES In the greatest part 

of vvholesale mercantile transactions, the goods, bought and 
sold, are not unpacked in order to be weighed ; but a certain, 
fixed, ascertained or stipulated allowance is made for the weight 
of that which contains them, this allowance is called tare ; and 
being deducted from the gross or whole weight, leares the weight 
of the goods. 



n 
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Real Tare is the weight of whatever contains the goods^ 
ascertained by weighing it after the goods are unpacked. 

Customary Tare is a certain established allowance, in- 
stead of the real tare* 

Proportionate Tare is a certain stipulated allowance 
per cent, or per cwt., instead of the real tare. 

Average Tare is an allowance of a certain number of lbs. 
on each parcel or package, ascertained from the mean weight 
of a few. 

Tret and Cloff, although introduced in some of the ex- 
amples in the text, are nearly out of use in the commercial 
world. 

Draft is allowed on cotton wool, at the rate of 1 lb. per bagv 
and in London, on madder at 4 lb. per cask. 

In calculating commercial allowances, remainders are gene- 
rally rejected when less than half a lb., but when half a lb. or 
more they are considered as 1 lb. The reason of the rule for 
the several cases of commercial allowances, must appear so plain 
from what has been said on the rules of practice, as scarcely to 
require any further illustration. 

Case 1st It is evident when draft only is allowed, that by 

subtracting it from the whole leaves the neat weight. 

Case 2d. — The same reason applies to the tare in this case. 

Case Sd. — It is evident if the tare of one cask, &c. be mul- 
tiplied by the number of casks, &c., the product is the whole 
tare, which, subtracted from the gross, must leave the neat 
weight. 

Case 4th.-^If the tare be at so much per cent, oi' per cwt.^ 
if we take the same parts of the gross weight which the tare is 
of 100 lb. or 112 lb., it is evident that we have the whole tare, 
and subtracted from the gross leaves the neat weight as before. 

Case 5th. — When tret is allowed at the rate of 4 lb. per 
104 lb., or 5^5 ; it is evident, that by subtracting the 5', part 
to the tare suttle from itself the remainder is the neat weight. 

Case 6th. — When cloff is allowed at the rate of 2 lb. per 
3 cwt. or yig, by subtracting the 168 part of the tret suttle, (or 
of the tare suttle when tret is not allowed) from itself, the re- 
mainder is the neat weight. 

I'here are other cases in which allowances are made, and 
perfectly distinct from those of which we have been treating, 
and not depending on the weight of that which contains the 
goods. 

The following rule applies generally to all such cases.— KT7I.E< 
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Multiplj the given quantity bj the rate, and divide the pro* 
duct by the number on which the rate depends, the quotient 
added to, or nibtracted from, the given quuitity, according to 
the nature of the allowance, gives the answer. 

EXEHCISEB. 

1. Gave 450 yards raw plaiden to be scoured and prepared 
for blankets, by which process it was contracted at the rate of 
2 yards in 9, how much did it measure out ? Ans. 330 yds* 

& Malted 474 bolls of barley, by which it increased at the 
rate of 3 bolls in 8 ; what quantity of malt was there ? 

Ans. «51f bolls. 

3. Bought 680 yards green linen, and was aUowed 1 yard 
gratis to each score ; how many yds. did I pay for ? Ans. 646. 

4. Bought 183700 Lochfine herrings, and was aUowed 20 
gratis for every hundred 1 paid for ; how many was paid for ? 

Ans. 98960. 
The reason of the rule for this case is clear, for if the quan- 
tity is to be diminished in any given proportion, suppose at the 
rate of 2 in 9 as in the first eacample, it is evident the answer 
must be less than the g^ven quantity by | of itself, and th« 
2 ninths is found by multiplying the quantity by 2 and divid- 
ing the product by 9, and the quotient subtracted from the 
given quantity leaves the answer. But when the quantity is to 
be Incmsed tike quotient is added. 

SIMPLE PROPORTION^This rule is called Simple Pro- 
portion, b ecause by it we find a number, which has to a given 
number, the same proportion which snb^ts between other two 
given nuiobers, without being limited by any other condition. 

It is called the Evle of These, because in all the ques- 
tions which it solves, three terms are given to find a fourth. 
It is also called the Goldbv Bulb, from its excellent and ex» 
tensive application. 

I shall here point out a few of the fundamental principles 
upon which the rule is founded, without entering minutely iiw 
to the doctrine of proportion, and the arithmetic ot ratios, which 
may be seen fiilly, uid ably handled by the ingenious Alexan- 
der Malcolm of Abefdeen, in the fourdi book of his system of 
arithmetic 

Peiegiflss.-— The ratio of one number to another, is the 
quotient which arises firom dividing the. one by the other, and 
is expressed thus, 8 : 2, or f , both expressing the ratio of 8 to 2. 
But 8 containa 2 four times, therefore 4 is the ratio of 8 to 2, 
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and for the same reason, the ratio of 2 : 8 is ^, because 2 is the 
fourth part of 8. 

The terms of any ratio are the numbers compared, of which 
the first is called the antecedent, and the second the consequent ; 
thus, in the ratio 8:2; the terms are 8 and 2, of which 8 is the 
antecedent, and 2 the consequent. 

Two ratios are equal when the antecedents contain their con- 
sequents, or the consequents contain their antecedents the same 
number of times ; thus, the ratio of 8 : 2 is equal to the ratio of 
16:4, because each of the antecedents contains their conse- 
quents the same number of times. 

When two ratios are equal their terms are proportional ; 
thus, because the ratio of 8 : 2 is equal to the* ratio of 16 : 4^ 
their terms are proportional, that is, as 8 is to 2, so is 16 to 4, 
and is written ihiiB 8:2:: 16 : 4. 

In proportion, the first and last terms are called the extremes, 
and the middle terms the means, and the product of the ex- 
tremes is always equal to the product of the means, thus, in 
the proportion 8 : 2 : : 16 : 4, the product of 8 X 4 is equal to 
the product of 2 X 16. 

VVhen the product of any two numbers is equal to the pro- 
duct of any other two numbers, these four numbers must be 
proportionals by making the factors of the one product the eau 
tremes, and the factors of the other product the means, thus, 
since 8 x 4 is equal to 2 X 16, 8 : 2 : : 16 : 4, or 4 : 16 : : 2 : 8, or 
2 : 8 : : 4 : 16, or 16 : 4 : : 8 : 2, &c 

From these principles the method of finding a fourth propor- 
tional to three given numbers is manifest ; for the second and 
third terms of a proportion are invariably the means, and their 
product is always equal to the product of the extremes ; but the 
product of any two factors divided by one of them gives the 
other, therefore the product of the second and tbird terms, 
which is equal to the product of the first and fourth, being di- 
vided by the first term, must give the fourth term. — The Rule 
given in the text is founded upon these principles. — The Proofs 
are founded upon the same principles ; for it is evident, if we 
make the former extremes the means, and one of the former 
means the first extreme, that the operation must give the other 
extreme equal to the former mean. — The second method of 
pioof depends on this principle, tbe product of the extremes is 
invariably equal to the product of the means. 

My reason for placing the term upon which the demand liea 
in the third place is, thitt ratio can exist only between similac 
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quantities. For example, there is a certain ratio between 3 ^ 
miles and 12 miles, and also between £4 and £l6, because the 
one either contains, or is contained by the other, a certain num- 
ber of times ; but there is no ratio lietween 3 miles and £4, for 
three miles are no part whatever of £4, neither are £4 any part 
whatever of 3 miles. ^ 

It may be observed still farther respecting ratio, that it is 
not altered by multiplying, or dividing its terms by the same 
nuniber ; thus, let 8 : 2 be the terms of a ratio, and multiplying 
both by 2, the terms become 16 : 4, but 16 contains 4 as often 
as 8 contains 2. Again, let 8 : 2 be divided by 2, we have 
4:1, but 4 contains 1 as often as 8 contains 2, therefore the 
ratio of 8 : 2 is equal to the ratio of 4 : 1. Therefore the terms 
of n ratio being divided by the same number, docs not alter the 
ratio ^ and it has been shown that multiplying by the same 
number does not alter it, consequently ratio is not altered by 
multipljdng or dividing its terms by any number. And if the 
ratio of two numbers be equal to the ratio of other two nun^ 
bers, it is not altered by dividing or multiplying a correspond- 
ing term of each by the same number. Thus 4:12:: 10 : 30, 
and dividing 4 and 10 by 2, we have 2 : 12 : : 5 : 30, or divid- 
ing 12 and 30 by 6, we have 4 : 2 : : 10 : 5, && The same 
holds good if we multiply. Upon these principles depend se- 
veral useful contractions in the Aule of Three. 

Oewehal CoKTRjkCTioir. — If the first term and either the 
second or third is a multiple of the same number, or the one a 
multiple of the other, divide both by that number, and use the 
quotients instead of them. 

Particular Contbactions.— Divide either the second 
or third term by the first, and multiply the other term by the 
quotient, the product thus arising is Uie answer.-^2d. Divide 
the first term by either the second or third, and divide the re- 
maining term by the quotient, the last quotient is the answer. 
Example. — 1st. If 18 yards of broad cloth cost £24, what 
will 27 yards cost ? 

By 1st. contraction. I see that 18 and 27 
are both multiples of 9. I therefore divide 
them by 9, and the stating becomes as 
yds. yds. £ 

2 : 3 : : 24. This stating may be still re- 
duced by the same process, because 24 in, 
the third term is a multiple of 2 in the 1st. 
I therefore divide the 1st, and 3d. terms by 



yds. yds. 


£ 


As 18 : 27 : 


:24 


or 2: 3: 


:24 


or 1:3: 


:12 




3 


Ans. 


£36 
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yd.ydi. £ 
2, and the stating becomes, as 1 : 3 : : 12, and the first term 
being 1, the product of the 2d. and 3d. terms is the answer in 
the same name as the third term. Or the work may be per- 
formed shorter, thus» bm ^^ : ^/f : i ^/jfi and 3 X 12 « 36 Ana. 

3 12 
I here divide the first term by 18, and 9, and 2 being the tac^ 
tors of ]8, 1 divide the 2d. by 9 and the 3d. by 2, which gives 3 
and 12, and these multiplied together gives £36 the answer. 
When the first term is 1, the answer is found by multiplying 
the other two, and when either the 2d* or 3d. term is 1, the an- 
swer is found by division. 

Example 2d. — Paid for ^6 firkins of butter at the rate of 
£IS 12s. 6^. for 8 firkins, what did they come to ? 

1st. Particular Contracdoa. 
F. F. £ s. d ^ ^^^ divide the sedbnd teim 

As $': ^^ : : 18 12 64 J^ ^^.^r^l^ **'?.''^'^ wl'L 

^ ^r S by which 1 multiply the third 

n^^T^ » KT A *«"»> fi^^«» ^^^ '^^ *i*' 

£ldO 7 94 Ans. Ans. This process i» a «»▼. 

ing of much labour, and ia 
easily comprehended. The process is the same as the first con* 
traotion, as it is in reality dividing the first and second term* 

F. F. £ B. d. 
by 8, which gives a new stating, as 1 : 7 : : 18 12 6}, but the 
1st. term being 1, the product of the second and third terms is 
the answer. 

Example 3d. — Bought 36 yds. of doth for £%5 6ft. 8<L, 
how must I sell 9 yards of it to gain at the rate of j£4 lOs. 4d. 
upon the whole ? 

2d. Particular Contraction. 

yds. yds. £ s. 1 here divide the first term 

A% rA I g : : 29 17 ^7 ^® second, the quotient 

4 £7 9 3 Ans. " *» ^Y ^^^h I divide the 

third term, and the quotient 
is the answer. It is evident this ii only a case of the first con. 
traction, for by dividing the first and second terms by 9, we 

yds. yd. £ s. £ s. d. 
have as 4 : 1 : : 29 17 : 7 9 3 the answer. As the middle 
term in this last stating is 1, it is evident the quotient arising 
from dividing the Sd. term by the 1st. must give the answer. 
This contraction falls directly under the first, so that there is, 
strictly speaking, only one contraction in this rule. 
As soon as pupils are able to ^state the questions accurately. 
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and to perforin the operations with tolerable ezpertness by the 
common method, they should be taught to apply the contrac- 
tions, which will give them an accuracy and expertness alto- 
gether unattainable by the general rule. The importance of 
simple proportion is a sufficient reason why it should be un* 
derstood perfectly. 

Simple proportion is frequently divided into Direct, and 
Inverse or Reciprocal, and separate rules and examples 
given for each. 

Simple FaopoRTioM' Direct is when more requirea more, 
or less requires less. Thus, if 1 acre of land let for 7/4. ; what 
will 37 acres let for? iiere more requires more, because 37 
acres will let for more money than 1 acre. But if the ques- 
tion had been, if 37 acres of land let for £13 lis. 4d. ; what 
is that per acre ? In this case less would have required less, 
that is, 1 acre would have let for less money than 37 acres, and 
therefore both these cases are in simple proportion direct. 

Simple PROPOUTioy Inverse is when more requires less, 
or less requires more. Thus, if 600 men perform a piece of 
work in 6 hours, how many men will perform the same in 24 
hours ? Here mure requires less, that is, when more time is 
allowed, fewer men will be required. But if the question had 
been if 150 men perform a piece of work in 24 hours, how 
many men will perform the same in 6 hours ? Here less re^ 
quires more, that is, less time being allowed, more men will be 
required to perform the same work. Both these cases there- 
fore are in simple proportion inverse or reciprocal. 

Subdividing [troportion into direct and inverse, always tenda 
to perplex beginners, and renders complex what is naturally 
simple. The general rule in the text, is equally applicable to 
direct, and inverse proportion, and renders the method of work* 
ing the question invariably the same. The examples of direct 
and inverse proportion are purposely written indiscriminately^ 
that the pupiPs judgment may be exercised instating them. 
By attending carefully to the nature of the question, and to 
the directions in the general rule, little difficulty will be expe- 
rienced in stating questions, either direct, or inverse, even by 
the youngest pupil. 

In many examples in proportion, much labour may be saved, 
by using compound multiplication, and division instead of 
reducing the terms. 

COMPOUND PROPORTION is so called, because the term 
loaght is limited by the compounded ratio of four or more tenns« 
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Or from Um diemniteiice of iti being compounM of twd, ov 
more simple proportloos. This I shAll iUiutrete hf an fnrw— ptoi 

If 18 roods of ditching be wrought hf three men, in 16 days* 
of 15 hours ; how much will be done by 8 men» in 4 days, oC 
9 hours. 

Men. 3 : 8 Roods. 2 Roodst 

Days. 16: 4:: 18 $ X><X^ X I8 _ g X 18 _86_^, 
Hours. 15 ;D ^yx7?X// -^ "T^^T "•^*- 

5 

Had the answer in this example depended entirely upon the 
first part of the stating, it must have been 48, because 3:8:: 
18 : 48, and had it depended entirely upon the second part of 
the stating, it must have been 4j[, because 16 : 4 :: 18 : 4|. 
Again, had it depended entirely upon the last part of the stat* 
ing, it must have been 10| because 15:9:: 18 : 10|. The ratio 
of 18 to the answer is therefore compounded of the ratio of 
3 : 8, of 16 : 4 and of 15 : 9 ; consequently the continued pro- 
duct of 8x4x9x 18 divided by the continued product of 3x16x15 
must give the answer. From this explanation both the name 
of the rule is evident, and also the reason of the general rule in 
the text. The rule given in the text comprehends both what 
is commonly called the rule of/ five, and conjoined proportion. 
The principles upon which thU rule depend are the same in 
every respect as for simple proportion. It would also be unne- 
cessary to repeat here the rules for contractions as they are the 
sam^ as those already g^ven for simple proportion. In order to 
prevent confusion in the operation, I would irecommend writ- 
ing all the terms in the first column under a Sne, and the re- 
maining terms above it, with the sign of^m^tiplication b»> 
tween Uiem, as in the above example. See also the example of 
contraction explained in the text at full length. 

Questions in compound proportion may adso be wrought by 
two or more operations of the single rule of three. The pre- 
ceding example wrought by this method stands thus. 

M. M. R. D. B. R. H. H. K. 

6 4 12 5-3 _S 

_A Roods 36 

Roods 48 T '^ ^y 

The operation here is more tedious, and where there are 
fractional remainders* it renders it still more irksome to the 
young pupil. 
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Then is woiher Hik, ghren bjr Df. -Hauls, in his L^adodn 
Tet^nitoflit fireqnently used for eomponiid proportiOB, ttnd it 
«ftUed stating by the blailk. Bnt it is aipplicable cmiy when 
five tenns are given to find a sixth, or to the rule of five as it 
is generall caU^, and is this ;-^Let the principal cause of loss, 
or gain, itatercst or decrease, action or passion, be put in the 
first pteoe. Let that whidi betokeneth time, distance of phiee, 
and ike like, be put in the second place ; and the remaining 
dne in the third place. Write the other two terms under their 
like in the suppositioU. If the blank fall under the third term, 
multiply the first and second terms for a divisor, and the other 
three for a dividend. But if the blank fall under the first, or 
Second term, multiply the third and fourth for a dirisor, and 
the other three for a dividend. The quotient is the answer in 
the same name and denomination with the term which stands 
above the blank. 

£xAMi*LE«-If £100 in 12 months gain £S interest ; What 
will £70 gain in 8 months ? 

i 

70, 8 — i^WX/;^ s 

i 3 

In stating this example we put £100 in the first place, be- 
ing the principal cause of gain, and 12 months which betokens 
time in the second place, and £A the remaining term of the 
fnppositidn in the third place. We then write £70 under 
£100, and 8 moUths under \% mtotbs. The blank here falls 
uiider the third term, we ther^fbre multiply the first and se« 
cead, viz. £100, and 18 months for the divisor; and the third, 
fimrth, and fifth terms, vife. £&, ;£70, and 8 months for the 
dividend ; and by division we have 2^, or £2 6s. 8d. If the 
blank had fisUen under the £100 or under the 12 months, we 
ivould then have multiplied the £5 and the £70 for a divisor, 
and the other three for a dividend. When any term consists 
of dtflterent dmomfnations, both it and the one with which it 
was compared must be reduced to tiie same denominatioQ, as 
if they were the first and second terms of a stating in simple 
pfioportion. The other terms are tiot aflSscted nor the propor- 
liOii alteMd by this redttctwn. 

VULGAR FRAGTI0N8.««-«In VttlgSor fimctiomtihe ttUme» 
rMOor-iflbe fimttliideii«iker^tis!ofi, and On denominator is l3ie 
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divisor, and as they are supposed to have undergone no artifi- 
cial preparation they are called vulgar and common fractious. 

The greater the numerators of two or more fractions . are 
which have the same denominator, the greater these fractions 
are, thus ^ is greater than |, and | is greater than |, &c 

A fraction is multiplied by any number, either by multiply- 
ing its numerator by that number, or dividing its denominator 
by it ; thus J, x 6 is either j% or J. 

A fraction is divided by any number, either by multiplying 
its denominator, or dividing its numerator by it ; thus § divid- 
ed by 4, is either |, or /,. 

Idultiplying, or dividing the terras of a fraction by the same 
number, does not alter its value, thus § x 4 = ^^,, and /f-s-S 
s I, but §, ^j, and | are all equal to one another. 

A fraction of any number, is equal to the sum of the like 
fractions, of the several parts of that number ; thus ^ of 12 is 
equal to ^ of 9 + | of 3, for ^ of 12 is 4, and ^ of 9 + i of 3 is 
also 4 ; the same is true of any other number. 

Any fraction of a number, is equal to the same number of 
times the like fraction of 1 ; thus § of 4 is equal to | of 1, and 
inversely, § of 4 is equal to ^ of 8. 

The difference between like fractions of two numbers, is 
equal to the like fraction of the difference of these numbers ; 
thus the difference between ^ of 12, and ^ of 8 is 1, but the dif- 
ference between 12 and 8 is 4, the i of which is also 1. 

Fractions of the same denomination, which have equal nume* 
rators, but different denominators, that is the least which has 
the greatest denominator; thus |f is less than j|. 

One fraction is said to be the reciprocal of another, when the 
numerator of the one, is the denominator of the other, and the 
denominator of the one the numerator of the other ; thus { is 
the reciprocal of |. 

Two fractions are equal when the products arising from mul* 
tiplying the numerator of the one into the denominator of the 
other are equal ; thus \ and | are equal, because I x 8=b2 x 4. 

W hen two fractions are equal, their reciprocals are also equal ; 
thus ^ as I) and their reciprocals f and | are also equal. 



REDUCTION OF VULGAR FRACTIONS — ^The 
son that reduction of fractions is placed before addition, &c. ia 
because a knowledge of its operations is necessary to prepare 
fractions for addition, subtraction, &c. 

CisE 1* The reason of the rule is this; if we both multiply 
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dxkd divide a i^umber by another number, the quotient is the 
sapie as the number multiplied. 

Hie principle of the rule it this ; multiplying any number by 
another, repeats each unit in the number multiplied as often 
d» there are units in the multiplier, and this product being 
made the numerator of a fraction, and one of its factors the 
denominator, it is evident that the expression is equnl to the 
number multiplied, which may again be obtained byxlivision. 

It has already been observed in the definitions, Uiat a whole 
number may be expressed fractionally, by writing 1 for the 
denominator, which depends on the above principle. 

Cas^ 8. The reason and principle of this rule are the same 
as the first. We may consider the denominator of the fractional 
part as the proposed denominator ; and multiplying the inte« 
gral part by it, the whole is reduced into parts equal to those 
in the numetator of the fraction, and these being added to the 
other, the sum is t^e numerator of the improper fraction, and 
will contain the denominator of the fractional part, as often as 
^ere were units in the original number, with the numerator 
of the fractional part for a remainder. 

Case 3. The reason of this rule is plain from the definition 
^ven of a ffuction. Since the denominator represents the 
number of equal parts into which the unit is divided, it is 
therefore evident that so often as the denominator is contained 
in the numerator, so many units is the fraction equal to, and if 
there is a remainder, it is a fraction of the denominator. 

This case is the reverse of the first and second, and the one 
serves as a proof of the other. 

Case 4f. The reason of the rule may be shown thus ; take 
for example | of |, then because | of any thing, is equal to | 
of the double of that thing, consequently | of | is equal to | 
of y, but ^ of ^gO is equal to iJ or /j, therefore y*^ is the § 
of I* It is evident that we have here multiplied 5 by 2y and 
JB by 3 according to the rule. Had the fraction consisted of 
Hiore terms, we might now have reduced y^^, and the next 
member of the fraction to a simple fraction in the same man- 
ner, and so on. 

The principle of tho rule is this ; the continued product of 
the denominators brings them to the lowest name, and the con- 
tinued product of the numerators ascertain the number of that 
same in the product* 

It may also be remarked here, that before the rule can be 
|>r«pcrly applied, whole and mixed, numbers must be reduce^ 
to improper fractions* — The work may also be shortened, and 

2£ 
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thc-fiaction brought out in tlie lowest temit by ^^iwol^ny |]ie 
upper and under numbers when they admit of it. 
■ It is evident from this rule that the simple fraction will be 
the tame in whatever order the compound fraction is placed,.* 
nor is the result altered by putting the denominator of the 
one for that of the other, or the numerator of the one for that 
of the other. From what has been said, the method of di». 
solving a fraction, (that is of reducing a simple into a compound 
fraction) is evident. Example. Dissolve ^^ into an equivalent 
compound fraction, | of |, or | of | of 4^ or | of 4 of } of 4» &c 
are all equal to /j* 
. Dissolving, of fractions is not of much practical utility. 

A compound fraction is always known by the word OF be^ 
tween its parts thus, § of |. 

Case 6. Although this case does not properly belong to re- 
duction of fractions, nor are the examples given strictly frac 
tional, yet I have taken the liberty of intx^udng it in this 
place* not so much from having met with it in a similar situa- 
tion in some of our best writers on arithmetic, as from the 
circumstance that such expressions as this case embraces, may, 
and often do occur in actual business, which J hope will be 
an apology -for giving it a place here. I flatter myself that the 
rule has also been rendered more intelligible to the young arith- 
metician than that commonly given for this case. 

The reason of the operations will appear evident when we 
consider, that, by taking away the denominator of a fraction^ 
we in effect multiply the numerator by it. Again multiplying 
each of the numerators by the denominator of the other, we 
thua multiply both the terms by the same number, and there- 
fbce^do not change the value of the expression. By this ope* 
ration the involved expression is brought into a simple fraction j 
and made subject to the same rules. Example. Reduce 

~ to a simple fraction : ^ » -L , according to the eoqplamu 

tion given above,- when we take away the divisor 6 frem th» 
upper fraction we multiply the nnmenitor by 6, again multiply^ 
ing it by 5, the denominator of the under fraetion, wo thiia 
multiply V by 8 and 5, which gives 865 for the nmneratar of 
the simple fraction, and when we take away 6 the denominator 
of the under fraction, we multiply it by 5, and then mnltiplyiag^ 
it by S, the denominator of the upper fraction, we thus multiply 
'V ^y ^ ^^^ ®> which' gives 488 for the new denominator. Tha 
simple fraction is therefore )g{, and it is phun we havemulti* 
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pMeA Kotli the upper and ander terms by the same mtmben, 

' 94 
consequently — - is equal to the simple fraction |||. 

Case 6.— -All the operations in this case are performed by 
simple proportion, the reasons and principles of it are therefore 
the same as already explained under that rule, it is evident 
from the nature of proportion, that the rule wilb give a new 
denominator in all cases having the same ratio to the new nu- 
mentor which the original denominator had to its numerator. 
But wherever the new denominator assumes the fintn of a 
mixed number, as in the example wronght in the text, the 
thing proposed is impossible in pure fractions, as they dten 
become what is called complex fractions, which, as stated In the 
notes to last case, are not properly fractional. I have intro- 
duced some questions where the answer comes out in a oom^ 
plex form, with » view to accustom the student to the proper 
management of fractional expressions. I have preferred sim- 
ple proportion in this case, as the operation is generally better 
understood by it, than by the rule commonly given, which .is, 
*^ Multiply the given numerator by the denominator of the 
given fraction, and divide the product by its numerator, the 
quotient is the corresponding denominator aought." It ieevi^ 
dent that the process here directed is the eameasbyprapovtioii, 
although differently expressed* 

Case 7.— The operations in this ease are also by simple pro- 
portion. In all cases where the numerator assumes the form 
of a mixed number or fraction, as in the 2d. and 5th. examples 
in the text, the thing proposed is impossible in pure fractions. 
My reasons for introducing such examples, and for preferring 
a stating by proportion, to the comn^on method, are given under 
caAC 6tb. This ease and the 6th. are not generally given, yet, 
as a knowledge of them^may sometimes be of use, and as they 
are easily acquired, I have introduced them. There is another 
rule sometimes given for this ease, namely, multiply, the given 
denominator by the numerator of the fraction, and divide the 
product by its denominator. The reason of the rule is this, 
dividing the divisor and dividend by the same number does not 
alter the value of the quotient, liut from the definition of a 
fraction, the denominator is the divisor, and the numerator the 
dividend, therefore dividing them by any number, which divides 
them without remainder, does not alter the value of the frac- 
tion. When no number greater than unity divides the term^f 
without remainder, the fraction is evidently in its least terms. 
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. III. order to discover what numbers will divide the terms of a 
fraction without remainder, the following obaervations may be 
of service. 

When the terms of a fraction terminate in ^ even number, 
or a cipher, they are divisible by 2, or its multiples, thus |} im 
divisible by 2, and |g is divisible by 2 or 4. 

When both terms of a fraction terminate in 5 or 0, they 
divisible by 5, thus,|§, and |§ are both divisible by S^ 

When both terms have one or more ciphers on die right, 
equal nun^ber of them may be cut off from each, without alter- 
ing the value of the fraction, thus f g§ s |. 
, When the sum of the digits in the terms of a fraction are 
divisible by 3 or 9, the terms are divisible by 3 or 9, thus //^ 
^3-||,andf||^9^|f-f.3 = J|. 

When any number which is expressed by the snm, or differ* 
enoe of several other numbers, is to be divided by any number* 
all its parts must be divided by that number, thus 

A fraction may be brought to its lowest terms at onee by 
dividing both terms by their greatest common measure, wiiich 
is found thus ; divide the greatest term by the l^ast, and tills 
divisor by the remainder, and so on till nothing reniaina, the 
)ut divisor is the greatest common measure, . but if the bttt di* 
visor be one the fraction is already in its lowest termsi^-— £zaii« 
PIE. Find the greatest common measure of |||. • 

846)961(1 



TorNQifi/fi I *>«'•« ^»vide 981 by 846, aghin 

810 ^ ^'*^^® ^^ V *^® remainder 135, 

and 80 on as in the example, and 

36)135(3 as 9 is the divisor which leaves no 

108 remainder, it is the greatest com- 

27)36(1 mon measure of ||f, that is, the 

27 greater number which divides both 

— QNaiv/Q without remainder. 

27 

The reason of this operation, and the truth of the rule may 
be deduced from the established principles, that a number which 
divides other two numbers, will divide their sum, and difference, 
and any multiple of these numbers. 

In the above example, since 9 divides 9 and 27 it will also 



^ttwid#iAeir «dtii<S6, ftiid'108, irlucK is a muhipie of-d^^ wad 
«liic« it divMcir {TT and 108, ir wiU divlBe their ram- lS6y Mid 
^hce it dirides 135 it will also divide its multiple 810^ and iniee 
it'dMde»DIO and 86 it will diiride their sam 84€,and beotfuae 
14; fHvUm 846 aad 135 it wiU divide their sum 981 ; 9 it thera^ 
fore a common meaiure of ||f. But 9 is also thehr graalMt 
waiimafin ausatare. For if not; some number greater than 9 
will mea8nf«'846 and 981, and if so, it will also measure- thefr 
idlffsrenee 135, and- because it measures 135 it will mesture its 
imitii^lo^lO, and' since it measures 846 and 810 itwill bua- 
mire their difference 36 and 108 a multiple of 36 , and becanae 
tt-'tneasuves 135 and 108 it will measure their difference 87, and 
■iaiceatineasuTes 87 and 36, it*will also measure their diBbw- 
enoe 9y that is, 9 contains, or is divisible by a niunbef greater 
than-, itself, which is absurd ; therefore 9 is the greatast- eam- 
noQ' measuM of f |f • The tmth< of the rule is t hereforer eleaaty 
demonaferated. When> a fraction is to be brought to ita k^Mk 
terms, and no number can be disoe^red' by inspecting the na^ 
tuxe of the terms, which will divido both without rsmaindeis 
wfi always have recourse to this rule, a» in these exampUti^ Ae* 
^!«»/4Hi» Mli?*** HIi to theirJowestteums. ^AmuJ^^<\%^ 
aod %* .' h 

>.>iUiliB 9»*-^Before the rule for this case can be- applied, it w9l 
bfi>Qifiiasary to jeduce compound fractions to simple x>neB^ and 
oiiipidjnuoiibers'to improper fractions. It will also be ^ropif 
to reduce the fragBtionM to their lowest terms, and although thtft 
ia not absolutely necessary, yet it tends much to abreviat^. j^ 
operation. 

, .Xhe x^mtuk oi the rule given in the tert is this, the numera- 
t^ra, 9od. deixominators of each fraction are multiplied by the 
sai^e numbers, therefore their value is not altered. : 
.This, may be illustrated by the following example* 
, J&educe. I, If and { to a common denominator. 
. ^ When thenume* 

4x3x8= 96^ rator84, 8.5 are 

8x5x8= 80 V new numerators. written without 

5x5x3= isy their denomisa^ 

5x3x8 = 1 8u oomnoa denominator, tors, they are in 

effect multiplied 
by tbem. Therefore 4 the ficst numerator is multiplied by 5, 3^ 
(^;rand 8 the second numerator is multiplied by 5, 3^ 8| 
4lso 5 the third nume^tor is multiplied by 5, 3, 8, therefore all 
the numerators are multipUad by Uie muna numbers $ and Che* 

6 
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continued product of 5, 3, 8 is the common denominator, eon- 
•equently the fraetton<t are not altered in their value* 

Although the fractions are all in their least terms hefone 
reducing to a common denominator, yet they are not alwiiyt 
80, after heing reduced hy this rule, in which case they may be 
brought to their lowest terms by dividing them by any oum* 
ber which divides all the numerators, and also the eommoa 
denominator without remainder. Fractions may always be 
•reduced to their least common denominator by the foUowiag- 
-rule, which is also the best general method of abbreviating tSie 
operation. Find the least common multiple of all the denp^ 
minators, by dividing them by any small number, which di* 
vjdes two or more of them without remainder ; then dWide 
these quotients, and the numbers not divided^ by any number 
which divides two, or more of them without remainder ; and 
continue this process till no number greater than unity will 
divide any two of them ; the continued product of. thenumben 
used as divisors, and the numbers remaining undivided, is the 
least common denominator, the numerators to which are fomid 
by. case 7. 

Example, Beduce |, ^%f y'^,, j*^ to their lowest common 
denominator. 
7 7, U, 12, 18 In oiider tA ycr- 

6 1, 2, IS, 18 form tfaisexvnple 
2 1, 2, 2, 3 by the rule atm 

I, 1, 1» 3 . given, write the 

7x6x2x3«252 common denominator, denomiaatora as 

in the margin. Jt 
7: 252:: 6:218-) is then evid^t 

l^;l^l;:1;l^! -„„n.e«t«„. ?:r^;,af^ 

18:252s:6: 8*3 fore write 7 -on 

218 162 105 84 the left, and di- 

252* 252' 252' 252^ ''''' ^'^^'^''"'- 7^^* ^ ^^ ^^ ^7 

It, writing tbe 

quotients, and the numbers not divided in another line, I then 

divide 12 and 18 by 6, writing the quotients as before^ and 

lastly I divide this line by 2, the quotienta are now 1, 1, I, 3, 

and as no number greater than unity will divide any two. of 

them, I then multiply the several divisors and the undivided 

numbers, which may be considered as divisors, together, thus 

7 X 6 X 2 X 3 =:252, which is the least common denominator* 
I th^ fi]^d the numerators, by case 7th. • 
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• ''Reason of the rule. The least common mulfiple cf'tx^oHic 
more numbers, must be the product of the least factor by whtdi 
these numbers can be produced, and it is evident the rule dis- 
covers these fetors, for 7 x 2 is the least number divisible by 

7 atnd li, and 6 x 2 is the least number divisible by If, aMo 
tx 13 X 6 is the least number divisible by 7, 14, IS, again 6x3 
18 th^ least number divisible by 18, consequently 7x2x6x3 

8 2^2 is divisible by 7, 14, 12, 18. It is also evident that 
^52 is the least number divisible by 7, 14, 12, 18, for the least 
p^ftttble ikctors of these numbers are also the factors of 252. 
Therefore the rule not only gives a common denominator, ]i>ut 
{tlso the least possible common denominator. 

Since the new numerators to the common denominator afe 
fimnd by case 7, it is evident that they must have the same 

' ^TDpcftiirdti to the common denominator as the original nume- 
rators had to their respective denominators, therefore the 

'' value o£ the fraction is not altered. 
''It may also be lemarked here, that the nervnumenttoirs'tn 

• tliis'casre can never come out in the form of a mixed number ; 
because the second term of the proportion is invariably a inul- 
'ti^le 6f l^e first; therefore dividing the second term by the 
first, and multiplying the quotient by the third must give a 
i^oie number. 

' When the denominators of the given fractions are small, 
•'the least ttomthon denominators may often be discovered by 
Inspection, without the formal application of any rule, which I 
shib ilhttfrate by an example. Let it be reqi^red to reduce 
i> f > A> T*; ^ ^ common denominator. By inspection, I see 
mtttae tfiat no number less than 60 is a common multiple of 
12 tmdf 15, and also, that 60 is a common multiple of 6 and 5. 
I tfaerefoi'e multiply the terms of each fraction by any number 
which makes the denominator 60, and the fractions stand thus, 
\ii H« ii* if' Wl^cn the student or accountant is acquaint- 
. 6d with this method, he will naturally, have recourse to it, 
whenever he is called upon to reduce fractions to a common 
denominator, whether the least common denominator be re- 
quired or not, and it is only when it cannot be quickly dis- 
covered by inspection, that he will ever have recourse to any 
other meUiod. The principle of this method is the same as last. 
' Anotherrule sometimes given is this: divide the product of any 
iwoof the denominators by thegreatest commonmeasureof each, 
til^ultiply the quotient by another denominator, and divide the 
product by their greatest commo^ measure, and so on, the last 
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■quotient is the least omnmon denoimiiator.<*— Example* Eaduce 
i> tV* i ^ ^^^ ^^9ai conunan denouunator. 

4 X 12 • 13 x9 

— - — 12,=s — _ — =s 36, common denominator, ,',, ii» il new 

fraction s« The principle of this rule is the same as the two 

preceding. There are other rules given for rc^cii^ fractions 

to a common denominator, but as they are only particular 

cases of the general rule, it would be unnecessary to enumerate 

them. A thorough knowledge of this case is absohitely nc^ 

cessary to expertness and accuracy in fractional calculations* 

Case 10. 'i'he principle of this case is the same as case 4. 

The reason of the rule. will appear evident from this example ; 

reduce ^ of a £ to the fraction of a farthing. 

1 30 13 4 340 

r-of -7- of Y~of y =» "Y"* It is evident that ^ of a £ is equal to J 

of 30/, and 30/ multiplied by 13 is equal to 340d., and multiplied 

^ .. , ^^« / . ^^0 240 . . 

by 4 18 equal to 960 qrs., therefore -r- qrs., or >-<- qra.^ is evidenu 

4 1 

ly equal to | of a £ according to the rule. If it had been re- 
quired to reduce a farthing to the fraction of a £, the denomi- 
uator in this case must have been multiplied by 4, 13 and 20 
for a similar reason. 

The rule commonly given for this case is, when the reduc- 
tion is from a greater name to a less, multiply the numeratoc 
by as many of the less name> as make one of the greater ; and 
when it is to a greater name, multiply the denominator by the 
same number. The principle of this rule is evidently the same* 
although the multipliers are not arranged in the form of a 
compound fraction, which 1 have recommended as being more 
consistent with fractional operations, lliis case comprehends 
the first and second rules for reduction of whole niunbera^ 
where we are taught to bring a higher denomination to a lower 
by multiplication, and a lower to a higher by division, which 
is the very operation this rule points out, for we multiply a 
fraction when we multiply its numerator, and we divide it whea 
we multiply its denominator. 

Case 11. — Principle of the rule. By reducing both thq 
given number and the integer to the same denomination, we 
do not alter their value, consequently the numerator bears the 
same proportion to the denominator which the number to bo- 
reduced does to the integer. This case is so plain that it 
scarcely requires any illustration. For suppose it were requir- 
ed to reduce 3/6 to the fraction of £y we would reduce 3/6 in^ 
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to nzpenoeS) and write under them the sixpence* in a £. But 

3/6 is equal to 7 sixpences, and a j£ to 40 sixpences, therefore 
Jjf is the fraction required* From this the truth of the rule is 
evident, because when a j^ is divided into 40 equal parts, 3/6 
is equal to 7 of these parts. It is not necessary in all cases to 
reduce the given quantity to its lowest terms as directed in the 
general rule, because the greatest common denomination an- 
swers the same purpose and shortens the process. For this 
reason, in the above example, I have reduced 3/6 to sixpences* 
instead of pence, which would have given the fraction ^V^* and 
this reduced to ita lowest terms is ^jf, as above. 

Case 12.— It has already been remarked in the introduction 
to fractions, that the numerator of a proper fraction is the re- 
mainder of a division, of which the denominator is the divisor. 
This case therefore comes directly under the general rule for 
compound division. '1 he numerator is so many integers of the 
denomination ^hich the fraction expresses, and the denomina- 
tor is the divisor. For example, to value ^^^ of a £, it is evi- 
dent that Y*2 of a jC is the same as £5 divided by 13, but since 
we cannot divide 5 by 12, we reduce J£& to shillings and di- 
vide them, which gives 8 shillings and ^\, or 4 pence, which is 
precisely the process in compound division, or the valuing of 
remainders in proportion, both of which, with their reasons, 
and principles are already explained. The operation may also 
be performed, by reducing the numerator to the lowest name, 
and dividing by the denominator, and then reducing the quo- 
tient to integers of a higher denomination. Thus £& is equal to 
4800 qrs« and «f j|<» = 400 qrs., and «|0s lOOd., and ^,0 s8/4 
as before. But as this method nearly doubles the labour, with- 
out making the process either more accurate or more intelli- 
gible, it is scarcely ever employed. 

ADDITION OF VULGAR FRACTIONS— Reason of 

rule. Fractions which have not the same denominator, al- 
though they are of the same integer, are dissimilar, aixd cannot 
therefore be incorporated, neither can fractions of different de- 
nominations be incorporated, they also being dissin^iilar ; but ay 
soon as they are brought to the same denomination, and to a 
common denominator, they express so many equal parts of the 
same thing, and consequently the sum of the numerators placed 
over the common denominator, must be equal to all the given 
fractions. 

Illustration. Add together £f , £|, ^s. We cannot add 
I and I of a £ together, although they both belong to the same 
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integer, because they are not similar parts of that int^er ; 
neither can we add these fractions of a £ to | of a shilling, foe- 
cause they are of. different denominations. We must theie-> 
fore reduce these fractions, first to the same denomination, by 
bringing them all to the fraction of a shilling, namely, ^g® s., 
V^*> i^'* ^^^ ^^^^ to & common denominator, we have *^^fL+ 
'•4V»-+l§s-=**fi*8.«£l 5s. 44d. 

When whole or mixed numbers are given along with the 
fractions, it is best to add the whole numbers to the sum of 
the fractions, without involving them in the operation. 

When fractions of different denominations are given, it is 
often better to find their value, by case 12 of reduction, and 
add these values, than to proceed by the general rule. 



SUBTRACTION OF VULGAR FRACTIONS — The 

sons and principles Of this rule are the same as already explain- 
ed in addition of vulgar fractions. For the fractions being 
brought to a common denominator, it is evident that the dtf* 
ference of their numerators placed over the common denomi* 
nator« must be the difference of the fractions. If the differ- 
ence between several fractions, and several other fractions is 
required, take the sum of the one from the sum of the others, 
the remainder is therr difference. When fractions of different 
denominations are given, it is often better to find their value 
by case 12th. of reduction, and subtract these values. 

MULTIPLICATION OF VULGAR FRACTIONS — 

Reason of the rule. To multiply one number by another is to 
repeat the multiplicand as often as there are units in the mul* 
tiplier, consequently when the multiplier is less than unityt the 
product must be the same part of the multiplicand, which the 
multiplier is of unity, and this product is evidently obtained 
by multiplying the number by the numerator of the fraction 
and dividing the product by its denominator. But when the 
number to be multiplied is also a fraction, it is evident that the 
product of the numerators must be divided, both by the de- 
nominator of the multiplicand and multiplier, or by their pro- 
duct ; therefore fractions are multiplied by writing the product 
of their denominators under the product of their numerators, as 
the rule directs, which is the same as case 4th. in reduction. 1 shall 
Illustrate the reason of the rule thus explained by an example. 

Suppose it were required to multiply 4 by 2, the product B« 
is equal to 4 repeated twice, or as often as there are units in 2, 
and 4 multiplied by ],, the product is 4^ for the same reasen. 



* 
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But 4x4B:l2il«?,and2i8<he same part of 4 that lis 

of 1« again ■:'X-.ss =-.. From this explanatioii it 

5 7 5x7 35 

appears that the product of two proper fractions must he less 
than either of the factors, which is directly the reverse o( the 
effect produced in the multiplication of integers, and the rea* 
son is obyious, for the product is only such a part of the one 
fraction as the other is of unity. To multiply an integer or 
whole number by a mixed number^ we may bring both fiustors 
to improper fractions, and work by the general rule ; or we may 
multiply by the intpg^ers and fractions separately, and add the 
products; or we may multiply by the int^^ ^)furt of the mixed 
number, and divide the numerator of the fraction into aliquot 
parts of its denominator, then work by practice and add tbfi 
quotients to the former product. Thus to multiply 16 by 5| 

accordingto the first method, x -^-^-^ =86; by the second 

3 

method (16 X 5) + (16 x ^)» 80+ 6 s 86; and by the third, 

method, I i 16 When both factors are mixed niim* 

5 hers, reduce them to improper ftactions^ 

go and work by the general rule. The 

4 work may always be abreviated when we 

2 can cancel as directed in the notes to the 

4th. case of reduction. When the con* 



i 



i 



Oft 

tinued product of several fractions is re« 
quired, multiply all the numerators to- 
gether, and all the denominators together, for tlfe numerator 
and denominator of the product^ thus the continued product of 

i ^i ^5 ^» -15* 



DIVISION OF VULGAR FRACTIONS Reason of the 

rule. By the process prescribed in the rule, fractions are 
brought to a common denominatdT, and the. quotient is repre- 
sented by the numerator of the dividend divided by the nume- 
rator of the divisor ; and as they are both in similar parts of 
the integer they must be the quotient required. 
* 1 shall illustrate the reason as* here stated by an example. 
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Let it be required to divide | by g. Inverting the divisor aad. 

multiplying we have ^x§ = f§s32,^j according to the mie- 
But if we reduce | and | to a common denominator, we have 
If -4- ^^, by taking a^ay the common denominator, and divid- 
ing the numerator of the dividend by the numerator of the di- 
visor, which are similar parts of the integer, we have f | sb 2y^ 
as before. Inverting the divisor and multiplying is evidently 
the same as reducing the fractions to a common denominator, 
and dividing the numerator of the dividend by the numerator 
of the divisor. — The reason of the rule may also be shown thus, 
let it be required to divide ^ by | ; it is evident that f -^ 3 = 
^t for we divide the fraction by multiplying its denominator 
by 3, but I is only | part of 3, therefore | will be contained 8 
times as often in the dividend as 3 is, consequently the quotient 
■J**, X 8 = f I s 2y^ as before. Here also it is evident that vre 
multiply b the denominator of the dividend, by 3 the numera* 
tor of the divisor, and 4 the numerator of the dividend, by 8 
the denominator of the divisor, which is the process prescribed 
ih the general rule. 

It must appear from these explanations that the general rule 
might be expressed in a way, perhaps more intelligible to the 
young arithmetician, namely ; reduce the fractions to a com- 
mon denominator, and divide the numerator of the dividend by 
the numerator of the divisor; but this rule is not so concise, 
and should only be used to explain the nature of the process. 

When the numerator, and denominator of the dividend, are 
divisible, by the numerator, and denominator of the di>'i8or, let 
them be divided thereby, thus | -— § = §, which is simpler than 
the general rule. 

Integers and mixed numbers must be reduced to improper 
fractions before the general rule can be applied, thus 3^ -s> 9| 
= 1,3 ^ 3^1 ^ 1.3 X /y = yV?- and 7 ^ S = { -1- f = f X f « 

To divide a fraction by an integer, either divide the numeara* 
tor or multiply the denominator by it, thus ^^ -^ 4 s ^ or ^ 
The quotient arising from dividing by a proper fraction is al- 
ways greater than the dividend, thus 5 -f. | s Y = 6 |, and | 

I'he reason of this will appear evident from the nature Of 
division, the quotient being always equal to the number of tiines 
the dividend contains the divisor. Thus the quotient of 12 -L. 
2 r= 6, because 12 contains 2 six times ; and 12 -^ I b 12 for 
the same reason. But 1 2 -f- j^ = 24, because 1 2 contains ^ 84 
times; and 12 -f- ^ =s 48, because 12 contains i 48 times. 
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When the diviBor is less than unity, the quotient is greater 
than the diTidend in the same proportion that unity is greater 
than the dirisor. Division of fractions is proved by multipli- 
cation the same as whole numbers. 

SIMPLE PROPORTION.— The definition, the reasons, 
and the principles of proportion in vulgar fractions are all the 
same as already explained in whole numbers, and therefore re- 
quire no farther illustration here. The reason for inverting the 
divisor is fully explained in the notes on division of vulgar frac- 
tions. The method of operation is also fully explained in the 
example wrought in the text. Proportion in vulgar fractions 
is frequently omitted by writers on arithmetic, for what reason 
I know not. But I have observed without exception, during 
many years experience in teaching arithmetic, that young 
gentlemen who have studied systems in which this rule is not 
given, never attempt working a proportion account by fractions, 
however much the operation might thereby be abbreviated. This 
appears a satisfactory reason for giving a few examples both in 
aimple and compound proportion, for nothing can with proprie- 
ty be omitted in a system of arithmetic, the want of which 
tends directly to increase the labour of the practical arithmeti- 
eiaiu 

COMPOUND PROPORTION IN VULGAR FRAC- 
TIONS.*** As the rule for compound proportion in vulgar frac- 
tiont is the same in substance as for die whole numbers, it 
would be unnecessary to repeat its reasons and principles in 
this place. The reason for reducing the numbers in the first 
and second columns to the same denomination in pairs is 
aSso explained in the notes to compound proportion in whole 
numbers. 

It has also been shown in division of fractions, that by in- 
verting the divisor and multiplying, we actually divide by the 
fraction, and this effect is not altered whatever number of f rac» 
tions -the divisor may consist of, because the quotient is the 
same, whether we divide by a number all at one division, or 
continually by its factors. 

The same reasons have induced m^ to give a place to com- 
pound proportion in vulgar fractions, which are already stated 
. for introducing simple proportion ; and although few examples 
•re given under either of these rules, they will be found suf« 
fident to make the student of arithmetic acquainted with the 
nature of the process, and able to apply the rules Whenever 
occasion requires. 

2f 
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DECIMAL FBACTIONS.--The defiojtion of a decimal 
fraction in the text is different from that which is generally 
given. But from a mature consideration of the nature of de» 
cimalSf and of the process by which they are produced, it ap- 
pears equally natund, and more intelligible than the other. 

Besides, a dedmid fraction is nothing more than a proper 
▼ulgar fraction expressed upon the denary scale, and as our pre- 
sent system of osculation is by that scale, fractions expressed 
upon it are much more consistent with the plan observed in 
whole numbers, than what vulgar fractions are, which raxj 
their scale with every variation in the denominator. 

The definition of a decimal fraction commonly given is, a 
fraction whose denominator is 1» with as many ciphers an- 
nexed as there are tgarw in the numerator, thus '5 mm j^^ 
*67 as j^,, &C. This definition is perfectly correct, so far 
as the vfJue of a decimal is concerned, yet it is unneoes- 
sary, and tends directly to perplex the young arithmati* 
cian, and to damp his spirits, by the prospect of new difieiil* 
ties when entering upon this important and interesting part of 
the science. Instead therefore of representing them aa a 
species of vulgar fractions, whose denominators are always 
suppressed, I have decidedly preferred defining them as a con- 
tinuation of the numeration scale descending, and decreasing 
from unity ad M/lnl/Mm, in the same ratio, and on the same 
principles as whole numbers decrease to unity. FaTther» to 
show that decimals, strictly speaking, have no denominators 
more than whole numbers, it will only be necessary to observe 
the following example, viz. 223*222,' here the highest place is 
hundreds, the second tens, and the third units, the fourth tenths, 
the fifth hundredths, and the sixth thousandths, thus decreasing 
all along in the same ratio from the left to the right, however 
far the whole number, or the decimal extends. From this it is 
obvious that the numbers are all on the same scale, and subj^ 
to the same laws, and therefore equally unnecessary tooonoiv» 
the decimal having a denominator, as it is to conceive the 
whole number having a denominator. So long then as deci- 
mal fractions are either represented or defined by vulgar 
fractions, much both of their beauty and simplicity reaaiBa 
obscured. 

Decimals have been classed under the two general heada of 
terminate and interminaite. The terminate, or finite dcGiaal 
is. one which expresses exactly the value of the vulgar fraction 
from which it is derived, as i b *5, fa '7^ The intenni- 
nate, or infinite decimal, is one which, if extended ever 
so far, would still be tess than the value of the Vulgar fraction 
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from which it !b derived. Thus the decimal of ^ is .^33 &c. 
but this decimal extended to any proposed length is still less in 
▼alue than |, neither can *j ever be equalled in value by its 

decimal, which is *18 repeated for ever ; the same is true of all 
decimals which repeat or circulate. It is worthy of observa- 
tion, that repeating and circulating dednuUs afford an interest- 
ing specimen of a converging series. For example | cannot be 

equalled by its decimal •66, &c. for altho«gh every figure an- 
nexed to (be decimal,' brings it nearer to the value of |, yet if 
it were extended through boundless space, during all the 
x«roliitlans of endless time, it would still be iess than |. 

DECIMAL NUMERAT10N.»From what is ahvady said 
upon the definition of decimals, It appeun almost unnecessary 
to add any thing to what is said in the text, respecting the 
method of reading and writing them. Let it miffioe here to 
liave an example or two on the oommon method of decimal 
nnmeratioiik Suppose it were required to express .6, .64, .968 
IB order to read them, they would be written thus, y^, ^^t 
jWsi and so of any other decimals. But this presu^Kiees that 
vulgar fractions are already understood, which, however use- 
ful, is not absolutely neoessary in order to acquire- a knowledge 
4if deeimals. Other writers on Arithmetic have recommended 
a diiferent method of reading decimals, for examfple, .9^8 would 
be read thus, 3 primes, 6 seconds, 7 diirds, 2 fourths. It is 
evident this method might also be a]^ed to whole numbers, 
but he must know litde of the power and beautiful aimpiidty 
of our present numeration scale, who would discard tt, in order 
•to introduce this method. Were the original abacus still in 
use, a decimal fraction expressed upon it would appear much 
less mysterious to the yoking arithmetician, tiian by tlie a^^li- 
-€ati<m oiitB skeleton now used. But having surmounted the 
necessity of using even the semblance of the abacus in whole 
numbers, there appears no good reason for retaining it in the 
numeration of decimals. 

The reason why ciphers on the right of decimals have no 
influence upon their value 18, they do not remove the stgnifi- 
cant figures nearer to the deounal point, which is the place of 
their highest possible local value. For example, .56 still re- 
mains 5 tenths, 6 hundredths, although written thus .5600. 

The reason why ciphers on the left of decimals diminish the 
value of the significant figures is, that every cipher coming be- 
tween the decimal point, and a significant figure, removes it 
forther from the decimal point, and thus diminishes its local 
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ralae in the «tme ratio as whole numbers ajpe diminished • by 
removing them farther to the right. For example, .5 is A^e- 
tenths, and .05 is only five hundredth parts of unity, or tlie 
tenth part of what it was in its former position, which is the 
same proportional diminution of value which takes place when 
an integer is removed a place to the right. 

REDUCTION Case 1. The reason of the rule is t]ua» 

annexing a cipher to the numerator of a fraction, is in effect mul- 
tiplying it by 10, and when divided by the denominator, eaich. 
unit in the first quotient figure is a decimal, or tenth part of 
a unit in the numerator of the original fraction. Again, axi« 
nexing a cipher to the remainder we multiply it by 10^ there- 
fore every unit in the second quotient figure is only the tenth 
part of a unit in the first, and so on with every succeeding 
figure. It has already been shown in division of whole num* 
bers» when the divisor is not contained in the dividend, it can- 
not be contained in it more than 9 times after annexing a fi- 
gure; consequently there cannot be more than one dednial 
place in the quotient, for each cipher annexed during the pro- 
cess. Neither can there be less than one for each cipher an- 
nexed, because if we annex two ciphers to the numerator, be- 
fore it contain the denominator or divisor, we have thus muU 
tiplied by 100, and therefore the first quotient figure is hun- 
dredth parts, and must be removed to its proper place« by 
writing a cipher between it and the decimal point, and so on for 
any o£er number of ciphers annexed. From this the reason of 
the whole rule is dear ; the nature of decimals manifest, and 
the impossibility of there being either more or fewer decimal 
places in the quotient, than the number of ciphers annexed in 
the process is evident. 

Several methods have been taken to show the reason of this 
rule, some have shown it thus, si^ppose { to be reduced, then $ 
the numerator is equal to f ^gg and f ggg -f- 8 a. ^"^^ » .686. 
Although this method is quite intelligible to those who are per- 
fectly acquainted with vulgar fractions, yet it appears doubtful 
if the young arithmetician can derive much benefit from it. 
Others have explained it in the following manner ; becante 
the denominator of a decimal fraction is 10, 100, See. and in 
equal fractions the denominator of the one is to the denomi- 
nator of the other, as the numerator of the one to the nume- 

V r o lAA/. e 1000x5 6000 
rator of the other, therefore 8 : 1000 :: 6 : — - — «»— j— ■» 

625 
YT^T^r .625 as before. This method is founded on the same 

-^uciples as the last, and is subject to the same objection. 
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When the denominator of a nilgar fraction redueed to its 
least terms, is 2 or 5, or any power of 2 or 5, or the product of 
any power of these numbed, tlM decimal corresponding to it is 
finite* but in evc^y other case, it must either repeat or drcuiaM. 
The reason is this, whenever we affix a cipher to the numerator 
of a vulgar fraction it becomes !•, or some multiple of 10, and 
• no numbers but 2 or 5, or a power of 2 or 5, or the product 'of a 
power of 2^ by a power of 5, can possibly measure 10 and its 
mtdtiples. Bonnycastle, in his arithmetic, 11th edition, in a 
not* on this rule, says, *• if the right hand figure of the deno- 
minator of the fraction to be reduced, be an even number, an 
or a 5, the quotient wiU consist of some exact number of ded- 
mals.*^ But that learned author must not have examined this 
assertion with his usual care, for example /„ §f , f»,, terminate 
n all the different ways he mentions, and yet none of these pro- 
duce terminate decimals, nor is it possible that any decimal can 
he terminate unless the denominator of the fraction be such as 
already mentioned. In all cases where- the decimal is not ter- 
minate, it is less than the vulgar fracl^n ; but it can always be 
brought nearer to the value of that fraction than any proposed 
diffierence. For when the decimal is carried out one place, it 
cannot want the 10th. part of a unit, when carried 2, it can- 
4aot want 100th. part of a unit, and when carried 3, it cannot 
want lOOOth. part of a unit of the true answer. In this way we 
can have the answer sufficiently correct for any practical pur- 
pose, without carrying out many decimal places, but the num- 
ber of decimal place| must depend entirely upon the nature of 
jdie integer, and the degree of accuracy required. 

When dividing any nixmber by another, the remainder may 
be carried out in a decimal, by annexing ciphers, and thus car- 
Tywg on the division to any degree of accuracy required. 

When the decimal is to be carried out to a great number of 
places, the following method given in Colson^s Commentary on 
Sir Isaac Newton*s Fluctions, page 162. is perhaps the sim- 
plest yet discovered. It is this, suppose the decimal of g*, is 
required, and having carried out the decimal by the common 
method for a few places, or till the remainder is a single figure, 
thiis j»5 ».03448|,, then multiply this quotieift by die nume- 
rator of the fractional part, gives ,«, i^ .27586/^, which being 
substituted for the fraction in the first quotient gives ^\ s= 
.034182 75863«,, again if we multiply this quotient by 6, the nu- 
merator of the fractional part, and substitute the product in 
place of the fraction,, it will give us other 9 additional places of 
decimals* and this process may be carried to any length, and 
each step doubles the former number of decimals at least. This 
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method may be employed with great advantage whenever nmny 
decimal places are required. 

CiiSE 2. Although this is generally given as a distinct case 
in decimals, yet it is easily reduced to the form of the first case. 
for example ; let 6s. 5^d. be given, to be redtioed to the deci- 
mal of a £. If we take the farthings in 6/<5( for the numera- 
tor, and the farthings in a £ for the denominator of a vulgar 
fraction, we have |^g, which may be reduced as in the first case. 
The rule in the text has been preferred to the method of first 
reducing to a vulgar fraction, on account of the brevity of the 
operation by it* it is therefore evident that the reason of this 
rule, and the principles upon which it is founded are t&e saiae 
as in Case 1st. 

The reason of this rule has also been explained upon tlie 

principles of vulgar fractions, thus resuming the above example* 

65 55 
^ Bs .5d. therefore 54 a 5.5d s r- b . rr ■• which reduced to 

'10 120 

64583 
a decimal gives .4583 s. therefore 6 ,^ 5} sss 6.4583 s.=s ^^^ s. 

'* 9nnonh ^^ which being reduced, gives .328916 as be£dro> 

This case may also be perforated, by multiplying the lower 
denominations continually by 10, as in compound multiplica- 
tion, counting the integers thus produced for decimals in the 
order in whidb they are produced, and reckoning a decimal place 
for each multiplication. Taking the abqye exampt^ ^Ai* 

s. d. The figures here in the order in which 

6 5 I they occur in the work give .322916 as be- 

10 fore ; and as the same number of shillings and 

3. 4 7 pence recur in the two last steps, we conclude 

10 that 6 is a repeater. This method shows the 

2. 5 10 nature of decimal fhictions distinctly, yet it is 

jQ too tedious for practice and therefore seldom 

in Case 3. If decimal fractions were generally 

IZ introduced into the counting house, this ease 

9. 3 4 would be of the greatest importance, and it 

10 would in general be unnecessary to carry the 

1. 13 4 decimal beyond 3 places, which is exact enough 

10 for most practical purposes. 

X j^ — ^ The reason for halving the shillings for the 

first decimal place is this ; because 20 shillings 
make a £, 2 shillings are the 10th part of a j£, therefore divi4- 
Uig any number of shillings by 2 r^uoes them to tenth parts. 
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or dedinftln of a £. . The reason for adding 1 to the farthmgs 
in the remainder, for every 24, to give the decimal correct in 
the second and third places 4s this ; if there had been 1000 qrs. 
In a £• then 1 qr, would have been the thousandth part of a £, 
or 1 in the third decimal place, but 960, the qrs. in a £, wants 
40 of being a 1000, and 40 is the 24th part of 960, therefore 
adding 1 for every 24 in the qrs. converts them into the ded^ 
mal of a ^ Again, the reason for prefixing a cipher when the 
qrs* are under \0 is this; when the qrs. are expressed in one 
4gure, it is thousandth parts according to the nile, and must 
occupy the 34- decimal place, consequently it must have a cipher 
before it, to remove it to the proper place in the scale. 

When the qrs. amount exactly to 24, 48, or 72» adding aC" 
cording to the rule makes the decimal terminate, but in all 
other cases it may be carried out more places. The reason of 
this is ; when the qrs. amount exactly to 24, &c. the addition 
according to the rale makes them exactly 1000th parts of a £. 
But when they are under 24, or above 24 and under 48, or 
above 48. and under 72, or above 72, there is always a 24th 
parjb of this defect or excess wanting to complete the decimaL 
For exan^>le, if they amount to 12, we add nothing; but 12 is 
the half of 24, and ff we add 1 at 24, we must evidently add 
the half of this or 6 in the 4th. decimal place when they amount 
to 12. The student may easily make out a table for correcting 
every excess without regard to the directions in the general 
rule, which are often too comph'cated for a mental exercise, 
without long practice. For reducing tlie fractions ,*,, y^, |, |, 
Ay |, &JD. todecimftls as far as || a correction will be obtained 
fbr every possible case, and may be carried to any degree of ac- 
curacy. ^ Thus, if the ' qrs. are 8, 32, 56, 80, Uie excess is 8, 

which is equal to |, or *3, therefore any of those cases will be 

corrected by writing 3 in the 4th decimal place. 

Bonnycastle gives the following method for correcting the 
third decimal pUee ; ** increase the third place by 1 when the 
qrs. exceed 12, and by 2 when they exceed 37.** This method 
will give the decimal too great when the qrs. are above 12 and 
under 24, and also when above 36 and under 48, for we thus 
add one when the correction amounts only to ^, and 2 when 
the true correction is only l^* But this appears departing from 
the principle of the rule wiUiout either 8in4>lifying or improv- 
ing the practice, which should never be done. 

Case 4. — The principle of this rule will appear evident, if we 
QOPsider the process by which the decimal fraction is produced. 

The reasoA o£ the rule is this. If shilUogSi pence, and qrs. 
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are reduced to the decimal of a £, by dividing them by 4, 12, 
and 20, it is evident that the reverse of this process ormolo- 
plying, the decimal of a £, by 20, 12, and 4, must redaoe it 
again to shillings, pence, and qrs* 

This case is so plain, and the process so similar to the rednc- 
ion of whole numbers, that no explanation appears neoessary 
after what has been said of the example in the text. 

Case 5. — From a consideration of the principles of the tbird 
case, the reason of this rule will appear evident. For the Ist. 
place of decimals being tenth parts of a £, the double of it must 
be twentieth parts or shillings. The reason of the second part 
of the rule is this ; the second and third decimal places taken 
together are thousandth parts of a jC, but there are 960 qrs. in 
a £, and because 1000 contains 25 as often as 960 contains 24, 
it is evident that diminishing the second and third places by 1 
for every 25, the remainder is farthings. Although we might 
take five from the second decimal place when it amounts to or 
exceeds 5, and add 1 for it to the shillings, yet this is not ab- 
solutely necessary to the rule, but is sometimes given in order 
to simplify the mental operation of converting the remaining 
decimal into money. If we take 5 from the 2d. place, the de- 
cimal remaining can never exceed 48 thousandth parts of a £, 
or lljd, but if 5 is not taken away, the decimal may be as high 
as 98 thousandth parts of a £, or 1/11}* This method gives 
the qrs. correct even although the decimal should extend beyond 
3 places, and is therefore sufficiently true for any practical pur. 

pose. For example, 6/5J reduced to a decimal is *3239583, but 
valuing the first 3 places according to this rule gives exactly 
6/5J. The correction of the decimal as explained in case 3d., 
causes it to run out farther, but has no inSuence on the cor- 
rectness of the answer in the present case..— Bonnycastho in a 
note on this case, 11th edition, p. 112, gives the foUowia^ di- 
rections, <' then call the figures in the 2d. and 3d. places after 
6 is deducted so many farthings, abating 1 when they are ftboTB 
12, and 2 when they are above 37, and the result will be tlie 
answer. But this rule is incorrect, as it must invuiably give 
the answer a farthing too little whenever the figures in the ae^ 
cond and third places are above 12' and under 25, and also i 
farthing too little when above 37 and under 50. 

Case 6. — Before we can state the reasons of this case, it trill 
be necessary to consider the nature of a repeating decidud. 

For example, ^ reduced to a deciknal fraction is equal to *1 re.» 
peated for ever, therefore the sum of the infinite decreasing se- 
ries .111 Ate. must be equal to 4. But if the sum of the infi- 
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nite decressiiig series -i is eqW to 4, it is evident that the mm 

of the similar decreasing series -2, must be equal to |, and the 

sum of '3, '4, »5, '6, •?, '8, and '9 equal respectively to |, }, {, f, 
It f) and |, but { is equal to 1. This being premised the rea* 
son of the rule will appear evident, because whatever the re- 
peating figure may be, its denominator when reduced to an 
equivalent vulgar fraction must be 9, and since | is equal to 1, 
we must carry at 9 on the right when adding or multiplying re«> 
peating decimals. 

The reason for terminating the repeating figures in each 
product under the right hand figure of the first product is, that 
they are thereby made similar parts of the integer. 

Some writers on arithmetic have not only asserted, but 
proved by algebra, that repeating figures in decimals signify 
ninth parts. But if it be admitted, as I think no person will 
deny who understands the meaning of the word, that decimals 
invariably signify tenth parts, it must appear strange not only 
to the young arithmetician, hut also to many who have attained 
to very considerable proficiency in arithmetic, how these tenth 
parts are changed into ninth parts whenever they repeat; 
and algebra must appear a very wonderful art, by which tenth 
parts of any thing can be proved to be ninth parts of the same 
thing. These writers would obtain equal credit, and be equally 
well understood by nine-tenths of their readers, were they, by 
dint of algebra, to prove that 10 is 9. It is no doubt true, tluit 
the sum of the infinite decreasing series formed bv any re- 
peating decimal is -equal to a viSgar fraction which has the 
repeating figure for its numerator, and 9 for its denominator ; 
and although the pupil nuiy yet understand nothing of the 
summation of an infinite series, yet he will much easier give 
his assent to what he does not understand, because above his 
present attainments, than to that which appears so directly 
' contrary to what he already knows and believes. For this 
reason I have preferred representing the vulgar fraction as 
equal to the sum of the 'infinite decreasing series formed 
by the repeating decimal; rather than representing the re- 
peating figures as ninth parts, which plainly involves an ab- 
surdity. 

Case 7. — The reason for adding to the right hand figure 
of each product, as if the circle had been repeated, is» that 
without this carriage the circle in the product would not have 

been correct. For exsimple, let the circle be *76, and when 

multiplied by 4 gives 3*b'4 of which the circle is .04 : but if the 

circle is repeated, namely •7676, and multiplied by 4 the pro- 
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duct ifl 3*0704, wherefore 07 is the tme circle. It is therefore 
eyident that it is necessary to carry according to the rule in 
order to complete the first circle. The reason for termio 
nating each product under the right hand figure of the 
first product, is that the circles in the several products are 
thereby made similar. The reason for carrying to the right 
hand column of the pircle when adding, as if the circle had 
been repeated, is the same as for carrying to the right hand 
products when multiplying. It may be observed here, when- 
ever all the figures in the circle become the same in the coarse 
of reduction, that the circle is changed into a repeater ; and 
when the repeating figure is 9, it is equal to 1 in the next 
higher place^ as explained in Case 6. When the circle Is not 
changed into a repeater by the several multiplications in the 
course of reduction, it generally retains the same number of 
figures as in the original circle. 

Case 8. — The reason of the rule is this, every dedmal 
fraction whatever is a part of a unit, simply as sud), or of a 
unit of some given denomination in money, weights, or mea- 
.sures, and therefore always less than that unit. But by the 
rule, the decimal forms the numerator of the vulgar fraction, 
and the denominator is unity divided into similar parts. For 
example, 'S, '63, *035 are decimals, of which the first is tenths, 
therefore unity reduced into tenth parts is the denominator to 
5, or any decimal of one place. The second is 6 tenths, 3 
hundredths, or 63 parts of which a hundred make unity, thexB- 
fore unity divided into a hundred parts is the denominator to 
the decimal .63, or any other decimals of two places. For the 
same reason a unit divided into a thousand parts is the deno- 
minator to *035, or any decimal of three places ; and the same 
reasoning may be extended to any number of decimal places 
whatever. The decimal fraction, being brought into a vulgar 
fraction, may then be reduced into lower terms as already 
taught in vulgar fractions. As decimals are all tenth parts, it 
is evident that unity is brought into similar parts when we 
multiply it by 10 as often as there are places in the decimal, 
and therefore it must consist of 1 with as many Os as the 
decimal has places, which is exactly according to the rule. 

Case 9. — The reason why a repeating decimal, when reduc- 
ed to a vulgar fraction, has 9 for its denominator, has already 
been explained under Case 6. The reason for writing 9 under 
each figure in the circle for its denominator when converting 
it into an equivalent vulgar fraction is, that the sum of the 
infinite.decreasing series formed by the circle, is exactly equal 
to a vulgar fraction which has the circulating figures for its 
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numerator, and as many 98 as there are figures in the circle 
for its denominator. For example, ^\ reduced to a decimal is 

•di repeated for ever, therefore the sum of the infinite series 
thus formed, must be equal to ^^* Again, | reduced to a de- 
cimal is 'll^SS repeated for ever, but the sum of this infinite 
series repeated for ever is equal to |if |f { by the rule, and 
this fraction reduced to its lowest terms is f . The same mode 
of reasoning may be applied to every circulating decimal, 
therefore the rule is correct, and the reason assigned is tnwb 

Case 10.*^The reason of the rule is this, by the process 
prescribed, the two vulgar fractions, corresponding to the 
value of the terminate, and interminate parts of the dedmal, 
are roduoed to a common denominator and added together, and 
their sum is a fraction equal to the value of the whole dedmal. 
The reason for annexing as many ciphers to the 9s in the de- 
nominator as there are figures in the finite part is this, the 
fraction corresponding to the circulating part is always a frac- 
tion of a fraction, which has 1 for its numerator, and 1 with 
as many ciphers annexed as there are places in the finite part 
for its denominator, and these are brought to a simple fraction 
by annexing the ciphers in the one denominator to the 9s in the 
other. 

In order to render the reasons here assigned per£eetly intel- 
ligihle to the young arithmetician, I shall illustrate the whole 

process by an example. Suppose .7B53 Were given to be re- 
duced to a vulgar fraction. From what has already been ex- 
plained, it must appear evident that, if the decimal had consist- 
ed only of the finite part, the vulgar fraction corresponding to 
it would have been j^^*jj, and had it consisted only of the circle, 
the vulgar fraction corresponding to it would have been ||. 
This last fraction is not the fraction of unity, but the fraction 
t>f a unit in the decimal place immediately preceding the circle, 
which is here the place of hundredths, therefore it is a compound 
fraction, or || of liiss^jflfiy. Therefore tVb + itfj is the 

value of the decimal .7653. But these fractions cannot be 
added till they are brought to a common denominator, and it 
is evident we may cut off the ciphers from the denominators of 
each, without altering their relative values, and they then be- 
come 76 -f If Or 76{| in the form of a mixed number. Now, 
instead of reducing this mixed number to an improper, fraction 

7577 
in the common way, which would give , we may smltiply 

76 by 100, and take in 53 which gives 7653 ; but we have here 
multiplied by 1 too many, and must therefot« subtract the muU 
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7577 
tiplicand 76 from the product, which leaves as before. 

But maltiplyixig 76 by 100 and taking in 53; and then sab- 
tracting 76, is 3ie same thing as annexing 5S to 76 and sub- 
tracting 76 from the number thus formed ; and annexing 53 to 
76 gives .7653, and subtracting 76 leaves 7577' the numerator 
of the vulgar fraction, which is the very process the rule pre- 
scribes. It is also evident that the fractions yVv* vllv ^^'^ 
reduced to their least common denominator, by multiplying^ the 
numerator and denominator of the first by 99, which givea 
9900 for the denominator, and this denominator has a 9 for 
each figure in the circle, and a cipher for each figure in the 
finite part according to the rule. From this the reason of 
every part of the rule must appear obvious. It may also be 
remarked here, that when there are whole numbers, as well 
as finite decimals given along with the repeating, or circulat- 
ing decimal, they must be considered as belonging to the finite 
part, and subtracted accordingly, but we do not annex ciphers 
for the integral part to the denominator of the fraction. 



ADDITION^ — Case 1. The reason of the'nile for this 
is the same as for simple addition in whole numbers ; for like 
places stand under each other, and are therefore added together. 
As ten in any column make one of the next higher colunm in 
decimals as well as in whole numbers, and ten tenths make a 
unit, the inrooess of addition in finite decimals is in every- re- 
spect the same as in whole numbers. 

Case 2.— -The reason for extending repeaters according to 
the rule is, that we thereby not only complete the sum in the 
finite part of the decimal, but also ascertain the true repeating 
figure, without which the sum would not be correct. The 
reason for carrying at 9 when adding repeaters, is already ex«> 
plained under case 6th of Reduction. It is quite necessary to 
extend repeaters as far as the longest finite part in order to 
have it correct, even canying them a place farther is in most 
cases necessary to obtain the same end. For example, let 

it be required to addjtogether .6746 + .875 -f .324123. Now, if 
the repeaters were not extended at all, the sum would be 

1.873723 which is correct only to the second place of decimals ; 
and if the repeaters were extended only as far as the longest 
finite place, the sum would be 1.874333, which is still deficient 
t)odi in the last finite place and also in the repeating figure ; but 
when we extend the repeaters according to the rule the sum is 

1.874348, and these figures would not be altered although the 
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repeaters wwe carried out ad infinitum. From this explan- 
ation two things are evident, namely, that it is absolutely ne- 
cessary to extend repeaters one place farther than the longest 
finite part ; and that it is equally unnecessary to extend them 
more than one place beyond it. 

This case may be performed by reducing the decimals to vul- 
gar fractions, then adding them, and reducing their sum to a de. 
cimal. This method is often preferred to that given in the text, 
by eminent writers, and teachers of arithmetic ; but it appears 
to me injudicious, because it keeps the pupil ignorant of the pro- 
per management, of decimals, and renders the work much more 
laborious. In proof of which observe the following example per- 
formed by both methods. Add together .3273+.697+86. 

• 8946 \ 

.3273— 327.=-^— J gy vulgar fractions. 

""""^ ^ 9000 9000 9000 9000"" 



.86 -.- 8 s 




Ans. 



Byigeneral rule. From this it is evident, that the method 

3273 ^^ vulgar fractions is much more laborious 

and complex than the other, and should 

.6977 therefore be discarded in practice, for ia- 

^55^ creasing the labour, invariably increases the 

— T risk of errors. Hence, Bonuycastle's me* 

1.8917 Ans. ^i^q^ ^f adding interminates is injudicious, 
and consequently the remarks in the 2d. 
edition of the arithmetic by the established schoolmasters of 
Scotland as to the conciseness of this method, is unfounded. 
The results of this rule are not approximations, as there stated, 
but in every respect the same as by vulgar fractions, and the 
rule is much more intelligible. 

Case 3. The reason of the first part of the rule is, that re- 
peaters and circulates are both considered finite so .far as the 
longest finite part extends, and go directly to complete the finite 
part of the sum. The reason for extending repeaters and cir- 
culates according to the rule is, that the least common multiple 
of the number of figures in the several circles, is invariably the 
number of places to which the circle in the sum will extend. 
The reason for carrying according to the rule is, that the same 
number would have been carried had the circles been repeated, 
and is therefore necessary to complete the first circle. 
As this ease is generally but iU understood by the pupil, it 

2g 
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may be of some importance to explain it a little mora particakur. 

• • • « 

ly. Suppose .67532 and 47536 were given to be added ; and 



navinir written them thus . *• 

.475 



• we may mark, the longaat £- 



nite part by a perpendicular line after it as here represented, 
which prevents the possibility of mistaking it in the prooeaa. 
But there are here two places in the first circle, and three ia 
the second, and the least conmion multiple of 2 and 3 is 6, 
therefore each of the circles must be extended 6 places to the 
right of the perpendicular line, to complete the circle in the sum, 

**!«» 'VA « vf!! \ = 1.150688598. If the circles had been 
.475 365365 ) 

repeated, the same figures would have returned in both num- 
bers, in the same order as they do on the right of the longest 
finite part, and given the same circle in the sum as before. 
Although a part, or even the whole of some of the oinles 
should stand on the left of the perpendicular line, and there- 
fore belong to the finite part of the sum, yet this does not pre. 
vent them from being extended to comjdete the circle in the 
sum. It is absolutely necessary to extend the several cirdes 
and repetends as far to the right of the longest finite part, as 
the least common multiple of the number of places in ea<^ in- 
dicates, to complete the circle in the product, but if carried far- 
ther, the same figures appear again under each other as on the 
right of the longest finite part, and would continue to retom 
in the same order for ever, giving the same circle. 

It was observed in the definition of decimals, that drcnlates 
are similar when they have the same number of places ; and 
coterminous when they begin and end at the same distance 
from the decimal point. As this is the first case where these 
definitions require to be perfectly understood, it will be neoefr- 
sary to explain them more fuUy, which is best done by on ex* 

ample. Suppose .625 and .54629872 given to make cotenni. 
nous, and similar in order to be added, they would be written 

• • 

tka» !5462 9872 ®**®"*^"if *^® circulating figures ai iar as 

the longest finite part. Then find the least common multiple 
of 3 and 4, the number of places in each circle, which is 12 ; this 
done, extend each drde 12 places to the right of the longest 

- .^ _ ^. , ,. -6256 256256256256 ^^ 

fimte part, or perpendicular, th« ^^ 987298729872- ^^ 

circles are now similar, because they have the same number of 
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plaoes, vk. 18; tiiey.BrB-^teo coCemiinons, for they begin and 
end at tke^aae distano* ftmn the dcdasal peint* Again, ^oe 
they axe both carried out in tenas of their least common mul« 
tifke^ the circle in the som n O0Biiilete,,and its right hand plaee 
is 9, having I to carry to it from the left of the circle. 

This case can also be performed by reducing the decimals in- 
to Tulgar fractions, then adding than, aud reducing their sum 
to a decimal. But this method is subject to the same objections 
here as in the last case ; besides* by it the pupil is kept work- 
ing in the dark all the time he is carrying out the circle, not 
knowing when or where it will terminate. But by the rule in> 
the text he knows before extending the repeaters* how many 
pieces must be in the sum, and how many belong to each of the 

parts. For example, if .43724654 -f .23624751* + .72434959 
were to be added, by reducing them to vulgar fractions, it is 
more limn probable the pupil's patience would be exhausted long 
before he had ascertained the circle in the sum. . But by the 
rule in the text he easily finds the circle will extend to 2^0 
places in the sum, and as the finite part consists of three places, 
the whole decimal in the sum will be 283 places, and one place 
of integers making the answer to consist of 284 places. From 
a careful perusal of these remarks, it is presumed the student 
will have his difiieulties connected with this case resolved, and 
his mind more than ever alive to the beauty tod regularity of - 
dedmal calculations; 

SUBTRACTION OF DEGIM ALS..--€a8E I. The reason* 
for this rule, and for the proof are the same as in whole numbers. 
The reason for placing the decimal point in the remainder is, 
that, subtraction can neither increase nor diminish the number 
of decimal places, and therefore the remainder must have as 
many places as were in the minuend or subtrahend, which ever 
had most ; and the operation is the same as in whole numbers. 

Case 2.— -The reason for extending repeaters one place be^ 
yond the longest finite part is the same as for addition of repe< 
tends. 

The reason for taking one fh>m the repeater in the minu' 
end before borrowing, when it is less than the repeater in the 
Subtrahend is, that one would have been borrowed from it if 
the repeaters had been extended another place, therefore di- 
minishing it by one is necessary to give the repeater correct in 

the remainder. For example, to subtract .6256 from .8473 by 

■84733 I 
fztendin^ the repeaters two places we have ' . > the re> 
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mainder is .22167, in which the first repeating figare is ooireet, 
and ^owB clearly the reason of the rule. For it is evident in 
subtracting the first figure on the right, thus extended, we bor<-> 
row 1 from the first repeating figure, and diminish it -by 1 ac- 
cording to the rule. Proof hy addition of repetends. 

This case may also be performed by reducing the decimals to 
vulgar fractions, and then reducing their difiPezence to a decimaL 

Case 3.— The reason for making circulates similar and eoter- 
minous is the same here as in addition. The reason for dimimsh- 
ing the right hand figure of the minuend as the rule directs^ is 
the same as explained in last case for repeaters. To prove fhis 
case, we carry to the right of the circle, the figure whi<^ is 
carried to the first finite part, or the same as if the circle were 
repeated. The method of making circulates similar and ooter* 
minous is already explained in addition, case 3d. This case 
may also be performed by reducing to vulgar fractions* and the 
remainder to a decimal. 

MULTIPLICATION OF DECIMALS — Cask 1 The 

reason of the rule is, that the product of the right hand figure 
of the multiph'cand, by the right hand figure of the multiplier^ 
invariably occupies a place in the product, as far removed from 
the decimal point as there are decimal places in both factors ; 
and when the product does not consist of so many, it must be 
removed to its proper place by prefixing ciphers. 

To illustrate the principles of the rule, and the reasons here 
assigned more fully, let it be required to multiply .2654 by 
.5421. It is here evident from the nature of decimal 

a^t4 numeration, that the right hand figure both in 
.542 1 ^^^ multiplicand and multiplier occupies the place 
' of ten thousandth parts, hut ten thousandth 

itQAQ parts multiplied by ten thousandth parts or 

lOfilfi 10000 X 10000 gives hundred millionth parts* 

997^ which occupy the 8th. place in the decimal scale, 

there must therefore be 8 decimal places in the 
.14387334 product, and 8 is the number of places in both 
factors according to the rule. By the same me* 
tbod we ascertain how many ciphers stand between the decimal 
point and the first significant figure. For, multipljring 2 tenths 
by 5 tenths, the product is 10 hundredth parts, equal to 1 tenth, 
wherefore the highest figure in the product occupies the place 
of tenths, and no ciphers are required. Again, let *036 be 
multiplied by .36. The highest significant digit in the multi- 
plicand here is 3 in the place of hundredths, which multiplied 
by 3 in the place of tenths and 1 added from Uie preceding pro. 
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duct, giTM 10 in dM plaoatif tfaousandths, equal to 1 in lrun« 
dredths, but hunditedtht occupy the second place in the scale, 
tfaaisfore the place of tenths must be supplied by a cipher ac- 
oordmg to the rale. Decimals arc all proper fractions, conse- 
quently the prodoict of any two decimals is less than either of 
the factors, as already explained in Vulgar Fractions ; therefore 
the product of two decimal factors can never produce a whole 
number. The reason of this rule is generally shown by con* 
▼erting the decimals into vulgar fractions, and their product 
into a decimal, which is quite consistent where the notation of 
decimals is given in vulgar fractions. When the multiplier 
is 10, 100, 1000, &C. the operation is performed by removing' 
the decimal point as many places to the right as tbere are ci- 
phers in the multiplier. The reason is, multiplying by 10, 100^. 
1000, &JC. is performed by annexing the ciphers to the multi- 
plicand, and then counting the decimal places from the right, 
removes the point as many places to the right of its former 
position as there were ciphers annexed. 

Case 3.— The reasons for carrying at 9 on the iSght of eack 
product, for extending them one place farther than the longest 
finite part, for carrying at 9 when adding the right hand co* 
lumn in repeaters ; for adding to the first products on the 
right of eirdes, the carriage from- the left, and for making cir- 
cles in the products similar before adding, have all been ex- 
plained in addition. Repeaters are extended one place farther 
than the longest finite part, and ctrculates are made similar in. 
the several prodUets, by terminating them under the right hand 
figure of the first product ; for the circles in the several pro- 
ducts, and in the sum of the products have generally the same 
number of places as t-he circle in the multiplicand. When 
adding the right hand oohimn of repeaters, if remain after 
taking out the 9s, the product is finite ; and when adding cir- 
enlates, if there be as many or 9s on the right as there were 
figntes in the circle, the product is finite. The reason of this 
has already been explained in addition. 

This case may also be performed by reducing the decimals 
into vulgar fractions, and again reducing their product into a 
dedmal. 

Cask 3.*^The reason of this rule is evident from the nature 
of vulgar fractions, for any number multiplied by the numera- 
tor, and divided by the denominator, gives its jHroduet by the 
vulgar fraction. 

This case may be performed without reducing the factors to 
a vulgar fraction, thus, If the multiplier is a pure repeater, or 
eirculate, multiply by it as if it were finite^ and repeat this 
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.436 
3^ 

1309309S0 

13093093 

1309309 

130930 

13093 

1309 

130 

13 

1 



product, or the sum of the prodnctt (accovdiiig as it is a 
peater, or circulate) under itself, removing it as maay placea to 
the right at each step as there are figures in the circle ; oon« 
tinne this process till the circle in the product is cmapiieties or 
till it is sufficiently extended for the end in view. 

Example. — Multiply .436 hy .3. 
The reason of this process is evident ; for, if 
the repeating figure had been taken nine times, 
and beginning to multiply by the left hand fi- 
gure, which is always optional, and extending 
the circle in the product, we would have had 
exactly the result here given. Had the circles 
been carried out one place further, there vrould 
have been 4 to carry from it to the first column 
given here, which completes the first circle. By 
continuing this process, the circle in the pro- 
duct may be obtained, however many places it 

145478812 may extend to. 

• • •• 

i^gain, let .297 be multiplied by .72. 

The reason of this process is also evident* 
for, having obtained the first product by tha 
circle, we repeat that product, writing it two 
places farther to the right, and every time 
we repeat this process is the same as repeat* 
ing the circle in the multiplier. The process 
is continued here, so as to repeat the circle in 
the product three times. 

From these examples it is evident, that 
this is the natural process, and extremely 
simple when the product is required only to a 
few places, but when many decimals are re- 
quired in the product the operation by this 
rule becomes very heavy, and therefore it was not given in the 
text. There are many other rules for multiplying, repeating, 
and circulating decimals, but those given embrace every pos- 
sible case, and are both easily comprehended, and simple in 
their operation. This case may also be performed by reducing 
the factors to vulgar fractions, then multiplying, and reducing 
the product to a decimal. 

Coy TRACT ION — ^The reason of this rule will appear evi« 
dent by comparing it with an example wrought in the common 
way. Inverting the multiplier has no effect in altering the 
product, for it has been shown in simple multiplication thatws 
may begin with any figure of the multiplier. It has also been 
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•hown in the notes to the first esse of tbe multiplicatioii of 
decimals, that tenths multiplied by tenths give hundredth8» 
therefore units mnltiplied upon any decimal place* must give a 
decimal in the product of tbe same name as the place multi- 
plied. But as decimals decrease in the same ratio as whole 
numbers, therefore the place of tenths multiplied into a deci- 
mal one place higher in the scale, than that under which units 
stands, must give a product belonging to the same place in the 
decimal scale as the product by unity, and so on for any* other 
product either on the right or left of units place. Inverting 
the multiplier is not absolutely necessary to this contraction, 
and only saves the trouble of ascertaining at each step of the 
process what figure of the multiplicand to commence with. 
The reason of carrying 1 from 5 to 15, &c., from the product 
of the figures on the right of the one we are multiplying by is 
merely an approximation, to supply as near as possible what 
would have been carried to the right hand column had the 
products been brought out at full length. This operation 
generally gives the last figure of the decimal correct ; yet it 
OEiay possibly be 1 too much, or too little in the last place ; but in 
order to have the decimal always correct in the last place, carry 
it out, according to the rule, two places more than require<^ 
which reject after addition. The ansivers to the exercises under 
this rule are brought out by the directions in the rule, and are all 
marked how much they exceed, or fall short of the true answer* 
This contraction is extremely useful in raising high powers 
in decimals, where not many places are required in the answer, 
and in constructing decimal tables. 

DIVISION OF DECIMALS — Case I. The principles 
and reasons of the rule for division of decimals are the same as 
for whole numbers. The reason why ciphers are annexed has 
already been explained under case 1 of reduction. The reason 
why repeating or circulating figures are annexed is, that they 
may be extended at pleasure, and therefore can never be ex- 
hausted by division. The reason why the decimal places in the 
quotient must equal the excess of those in the dividend above 
tiiose in the divisor is this, the product of the divisor and 
quotient, adding in the remainder, must always equal the 
dividend ; but the decimals in the product are invariably equal 
to those in the factors ; therefore the decimal places in the di- 
visor and quotient must be equal to those in the dividend ;, 
that is, the decimals in the quotient must be equal to the ex- 
cess of the decimals in the dividend above those in the divisor, 
•which is the rule. From this, it is evident, that whenever the 

5 
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decimal places i^ the divisor and quotient ftdl short of tliOM 
|n the dividend, the defect must be supplied by preiixiii|^ d* 
phers to the quotient as the rule directs* When the deeiinal 
places in the divisor and dividend are equal,- the quotient is » 
whole number ; and when the divisor is a decimal, and the 
dividend a whole number, the quotient is a whole number until 
there are as many ciphers annexed in the course 'of division as 
there are decimal places in the divisor. The decimal places in 
the quotient may also be determined by observing that the first 
figure in the quotient invariably occupies the same place, either 
of decimals or whole numbers which the figure in the dividend 
does that stands over units place in the product by the first 
quotient figure. 

Case 2. — The reason of this rule is evident from the notes 
on division of vulgar fractions. The multiplication in this case 
is expeditiously performed by the contraction for 08 given in 
notes to simple multiplication. 

When the divisor and dividend are both interminatet the 
division may he performnd thus : Make the circles in the di- 
visor and dividend similar and coterminous; then divide, 
annexing the repeating or circulating figures when carrying 
out the division. This rule is quite consistent with the analogy 
of decimals, but the operation by it is often too laborious for 
general use. This case may also be performed by multiplying 
bo^ divisor and dividend by any number which exterminates 
the repeater or circulate in the divisor. Both this and the last 
case may be performed by converting the decimals into vulgar 
fractions, and dividing them, and then reducing the quotient 
into a decimal. 

CoxTRACTiOM.-— The principal difliculty experienced in this 
contraction is ascertaining how many figures altogether must 
be in the quotient. But this difficulty will be removed by 
observing the last method given under case 1st. for ascertaining 
the number of decimal places in the quotient. For esamplOy 
.943265 «^ .43625 retaining three decimals places in the quo^. 
tient. It is evident that the first quotient figure must be 2, 
and multiplying the divisor by it, gives tenths under tenths, 
and if there had been a unit it would have stood under units 
place of the dividend, wherefore the first figure in the quotient 
is units ; and the question requires three decimals, therefore 
there must be four places in the quotient ; but there are five 
places in the divisor, and as we never retain more places than 
what we require in the quotient, the right hand figure must 
be rejected before dividing. 

'I*he reason for carrying 1 from S to 15, &o. in the figures 
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cat off from the divisor, is the same at already giVen for a sfani^ 
lar carriage in contracted multiplication. This contraction 
often saves much labour when there are many decimals in the 
divisor, and few required in the quotient. 

SIMPLE PROPORTION — The reasons and principles of 
this rule are in every respect the same as in whole numbers, 
and the operation is so simple that it requires no illustration 
in this place. If the previous rules are understood, the young 
arithmetician will soon learn how and when he can apply ded* 
mals with advantage in the foUoiving part of this work. In 
many cases the operation may be much abbreviated by using 
decimals, but in others they tend to increase the labour. It 
is impossible to give any general rule when to apply decimals ; 
this, therefore, must be left to the accountant's own judgment 
and discretion. The exercises in simple proportion in vulgar 
fractions may be wrought by deeimals with advantage. 

COMPOUND PROPORTION.— The reasons and prinei- 
pies of this rule are the same as given in whole numbers. The 
exercises in compound proportion in vulgar fractions,* and some 
of those in whole numbers may very properly be performed by 
decimals, tn the following rules the pupil should be accus« 
tomed to perform the exercises both by vulgar aud decimal 
fractions, which will fix them on his memory, and teach him 
when to apply them profitably. 

Obseryations. — I shall conclude these notes with a few 
observations which may be of use in the application of deci- 
mals. 

Multiplying by a decimal gives a product less than the mul- 
tiplicand, and dividing by a decimal gives the quotient greater 
than the dividend, the same as by a proper vulgar fraction, 
and depends on the same principles. 

The reciprocal of any number is found by dividing 1 by that 
number, thus the reciprocal of 5 is ^ ^ .2, and multiplying by 
the reciprocal is the same as dividing by the number, thus 
10 X .3^=3 ; and dividing by the reciprocal of a number, is 
the same as multiplying by the number, thus 10 -s- .3 = 50. 

Having already shown that a vulgar fraction whose deno- 
minator is 2, 6, or any power of 2, 5,* or the product of any 
power of 2 by any power of 6 must give a terminate decimal, 
it now only remains to make a few remarks on interminate 
decimals. Vulgar fractions whose denominators are 3 or 9 give 

pure repeaters, thus i s; .3, } ^ •}• Again, every vulgar 
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fntotion whose denominator is the pEodact of 2 or 5, or any 
power of 2 or 5, &c. multiplied by 3 or 9 gives- & mixed repeater ; 
and when the denominator is an even power of 2 or 5, that is 
the 2d* 4th. &c. power, multiplied by 3, the repeating figure 
in the decimal is 3, but if an odd power of 2, 5 is multiplied hj 
3, the repeating figure is 6. Every mixed repeater multiplied 
by 9 gives a terminate decimal in the product; wherefoie 
every mixed repeater must be derived from a vulgar fraetiaa 
whose denominator is 2 or 5, or some of their powerB) or the 
product of their powers multiplied by 3 or 9. 

Every power of 3, excepting 9, in the denominator of a ▼oU 
gar fraction, produces a pure circulate, and the number of 
places in the circle is always indicated by the quotient of the 

denominator divided by 9, thus ^\ s. 037 or 3 places, bat 27-S-« 

9 = 3, and ^\ = .012345679 or 9 places, but 8 1 H- 9 = 9 and 

so on, for any other power of 3* 

* * * • 
Every repeater excepting .3, .6, .9, divided by 3, gives a 

pure circle of 3 places, &c., and- every circle not a multiple of 

3, being divided by 3^ gives a circle of three times as many 

places as the circle divided. 

£very vulgar fraction whose denominator is any power of 2« 
5, or the product of any power of 2, 5, multiplied by any other 
number than 3 or 9 gives a mixed circulate. 

i^.y^ry vulgar fr^tion of whose denQnxinator 2, 5, are not ^ 
liquot parts, (3 and 9 excepted) produce pure circulates. 

Any vulgar fraction being given in its lowest terms, the 
form of the decimal corresponding to it can easily be discover- 
ed by the following rule. Divide the denominator of the frac- 
tion by 1 0, 5, or 2, as often as possible without remainder, the 
finite decimal places in the quotient are equal to the number 
of these divisions ; if there is a remainder divide 9s by it till 
there is no remainder, the number of nines thus used are al- 
ways equal to the number of figures in the circle of the quo- 
tient. 

SIMPLE DISTRIBUTIVE PROPORTION By Sim. 

pie Distributive Proportion, the gain or loss on company ac- 
counts is divided among the partners in proportion to their 
shares in the concern, or the estate of a bankrupt among his 
creditors in proportion tp their several claims ; or the efEects of 
a testator among the legatees in the case either of a deficiency 
or excess of assets, or average losses in insurance among the 
underwriters, &c 

In simple distributive proportion, either the stock of the se- 
Ter^ partnersj^ or the time it continue^, in company, are sup* 
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posed to* be equal. It is also ealled PaitneTshIp, Fellowship, 
or Company, from its application to copartnery accounts, and 
although its name is optional its application is fixed. 

The principles on which this rule is founded are the same as 
in simple proportion, and the same contractions are also appli- 
cable ; but if the 1st. and 3d. terms can be cancelled, I would 
prefer them, as they remain the same in all the statings. 

The reason of the rule given in the text is this, since the 
whole stock gives the whole gain or loss, it is evident that any 
part of the stock must give a proportional part of the gain or 
loss. Suppose, for example, 1 put in the half of a company's 
stock, I am entitled to the half of the gain, or if I put in ike 
third of the stock, 1 am entitled to the third of the gain. What* 
ever proportion therefore the whole stock bears to any particu- 
lar partner's stock, the same proportion must the whole gain, 
&C. bear to that partner's gain, &c. Wlien the stock of each 
partner is the same, divide the gain by the number of partners, 
the quotient is the share of each. Reason of proof. The sum 
of all the parts is equal to the whole. When there are many 
partners concerned with unequal claims, as is generally the 
case in bankruptcy, the operations by the general rule would 
become extremely laborious, several methods have therefore 
been invented to shorten the process, a few of which I shall 
here subjoin. 

Ist. Find the gain or loss on £100, and perform the rest of 
the operation by compound multiplication, or by practice. 

2d. Find the gain or loss on £1 of stock, and work by prac- 
tice. 

3d. Annex a cipher or ciphers to the whole gain or loss, di- 
vide this number by the sum of the stocks, and multiply each 
particular stock by the quotient, and from each product tut off 
as many figures from the right as you annexed ciphers to the 
gain or loss ; the figures cut off are the remainder, the others 
are the integers of each particular gain or loss. 

4th. Wlien the composition in bankruptcy is agreed upon, 
the dividend is easily found for any sum by practice* 

5th; When there are many partners or creditors, find the 
dividend for £1, by decimals. Multiply this dividend by 2, 
3, 4 and 10, multiply the product by 10 again by 2, 3, 4 and 
10, and this last product again by 2, 3, 4 and 10, place these 
products in the form of a table. By this method the share of 
any or all the creditors* in a bankruptcy, or partners in a com- 
pttoy may be calculated with ease and expedition. 

These tables may be formed as directed for tabling thedhi- 
«ot In limine dlvisimi* ExampleB of these methods* 
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Ist. Method. Four merchants in eompany gain £4M Se. 
4d., A*s stock was £650, B*8 £875, C*8 £500 and D% £485^ 

what part of the gain must each zeceiTe ? 



650 
875 
500 
425 

245Q 



Stock. Stock. Gain. 

7:2:: 71 3 4 

2 



£^ 6 



8 

64 



10 
122 



3 





4 




7)142 6 8 A'8£132 3 4 



gain on 100 stock = £ 20 6 



£20 6 



8 

8J 



£20 6 



8 
5 



8 
£20 



8 



10 


8 


4 


5 


1 


8 


162 


13 


4 



C'8£101 13 4 



5 
81 



1 

6 



8 
8 



D'8£86 8 4 

B'8£I77 18 4 

In cancelling the stating in this example I divide the first 
term hy 350, of which the factors are 5u and 7, I then diride 
the 100 in the middle term by 50, and the third term by 7, 
which shortens the process. The reason of this method is evi. 
dent ; for the dividend on £100 of stock multiplied by the 
hundreds the partner had in stock must give his whole divi- 
dend. 

2d. Method. Three merchants in company gain ^350 Ss. 
A*B stock was £486, B*s £685, C's £365, what must each re- 
ceive. 

Stock. £ 
as 1536 : 1 : : 350 8 

486 ?0 

685 1536 

365 



6»i 



1 

486 


536 

"4 

3 

10 




97 

12 

1 


^\ 



)7008(4/6| per £ 
"128 6144 

~32 



864 
768 &c 



V685 
U37 



^[365 



\ 



17 
2 



2 
2 



6 



73 
9 
1 



£ 110 17 4^ 
A receives. 



3t 



2 6 
2_9| 

£ 83 5 3| 
C receives. 



£156 5 
B receives. 

It is evident the first stating gives us the dividend on £1 
stock, and having that, the answers are readily found by prac« 
tiee, as in the example. In working the 1st. stating* I have 
divided the divisor by 12 and 4, instead of uioltiplyiiig the i«« 
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mauidtfs by thea^ sumhen* whick is the prefezmUa aetiiod 
wbenerer it is practicable, as we thereby cancel the work* 

The reason of the method is this,. Whatever part the diri- 
dend upon £1 is of £1, the same part is the dividend ufen 
each stock, of that stock. 

3d Method. Three merchants in company dear £664, A's 
stock is £750, B*s £460, C*8 £500, what must eaeh reeeiyeof 
the gain? 

750 460 500 
4 4 4 



750 

*«> 1710)684(4 
500 60840 



1710 



£900,0 £184,0 

A receives. B receives* 



£200,0 



It 11 evident that the common multiplier is 4 tenths of a j£, 
~ catting off the figure on the right is according to the rule 
for multiplying decimals. The reason of this method is the 
same as last. 

«4th Method. This metbod is so plain, that it re<iiiire8 no ex- 
ample for iUustration, it being the same as the second method 
dfter finding the rate per £. Reason the same as the second, 
^th Method. The effects of a bankrapt amount to £10016 
Ids. he owee m aU £72848 ; he owes to A £256, to B £320, 
to C £735, to D £2560, how mndi most each of these creditors 
receive ? 

10016.6 -i. 72846 » .1357 » dividend on £1. 



1 
2 

3 

4 

10 

20 

90 

40 

100 

200 

300 

400 



.1375 
.2750 
.4125 
.55 
1.37ff 
2175 
4.125 
5.^ 
13.75 
27.5 
41.25 
55. 



1000(137.5 



300 a. 41.25 
20 « 2.75 

320 »44. 



200 s 27.5 
30 + 20a. 50r, 6.875 
3+ 2» 6- .825 

20 

4.0 
A*8 dividend £35 4e. B's dividend £44 



700« 96L25 
30 a 4.125 
5,» .6875 

735 » 101.0625 
20 



2000 ss Iff 5 
500. 68.r^ 
60 aa 8.25 

2560 s 352 



12 



&00 
C*8 dividend £101 It. M. D^iMimiJESSt. 

In liiii netbod the ttnt thing to be done Is to divide the 

2h 



350 NOTES ON DISTRIBUTIVE PEOPOHTION. 

effects of the bankrupt by his debts the quotient is the decimal 
of the diridend upon £1. 

The table is constructed thus ; place the diridend upon £1 
for the first number in the table, double it for the second, add 
the 1st. and ?d. for the 3d., &c. to whatever length you require 
it. These tables are generally made with all the numbers, 
viz. 5, 6, 7, &C. 50, 60, && but I consider this unnecessary, 
as any of these numbers are easily found, by an addition or 
multiplication. If there are shillings or pence in any of the 
stocks the table may be applied to them, by taking the parts of 
a £ with them by practice out of the 1st. number in the table 
and adding this sum for the shillings, or the shillings and pence 
may be reduced to the decimal of a £, and the Ist* num- 
ber in the table multiplied by them, the product is the decunal 
to be added for the shillings ai\d pence. 

Application of the table. To find what is due to A, whose 
stock or money is £256, 1 take the number in the table opponte 
to 200 and write it down, then the tabular number for 50 
(which is the sum of the numbers opposite to 20 and 30) and 
write it under the last, then the tabular number for 6, which 
is found by multiplying the number which stands opposite to 
3 by 2, and write the product under the other niunbers^ the 
sum of these is £35.2 or £35 4s. which is A*s dividend. The 
other dividends are found, in the same manner, aa seen in the 
example. The operation by this method, is both simple and 
expeditious. The reason of this method is the same as the 
second method, tabling {he dividend is a mere mechanical pro- 
cess which does not affect the reason of the rule. 

The general rule given in the text, is to find^ the particular 
gain or loss of each partner, having given the particular stocks 
and the whole gain or loss ; but it may apply equally to find 
the particular stocks, having given the whole stock, and the 
particular g&ins or losses, for, as the sum of the gains, &c. is to 
each particular gain, so is 'the whole stock, to each particular 
stock* 

COMPOUND DISTRIBUTIVE PROPORTION is so 

called, because the share of gain or loss belonging to each part- 
ner is neither in the ratio of the stock, nor the time of its con- 
tinuance, but in the compound ratio of the stock and time, that 
is, in the ratio of the products of the several stocks into their 
*respective times. This relation has already been explained in 
the notes to compound proportion. 

The general rule considers the product of each stock and 
time, as the particular stock or time of each partner, and works 
with these as in simple Distributive Proportion. 
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The principles upon which this rule is founded are the same 
as in simple proportion. 

The reason of the rule is this, when the times are equal* the 
shares are in proportion to the several stocks ; and when the 
stocks are equal, the shares are in proportion to their respective 
times of continuance, consequently when neither the stocks 
nor times are equal, the shares must be in proportion to their 
products. 

Th* reason of the rule may perhaps be more satisfactorily 
explained thus, Let us take the example wrought in the text, 
where B had £60 for 4 months, and C £60 for 6 months. 
Now £60 at interest for 4 months, is equal to £240 for one 
month ; and £80 for 6 months is equal to £480 for one month, 
the time being here the same, the shares of the partners mitst 
consequently be in the proportion of their stodcs, that is of 
£240 to £489, and these sums are the products of their stocks 
and times. 

There are a species of examples generally classed under 
compound distributive proportion, which cannot be solv«>d by 
the general rule, such as when goods, or property of differenc 
values, are to be divided among the partners in proportion to 
their several stocks, &c. — Example. Three merchants, in 
company, have 69 pipes of wine to divide among them ; A*s 
stock was £640, B*s £420, and C*s £240. The wine which A 
received was £80, B*s £60, and C's £40 per pipe ; how much 
must each receive ? 

In all questions of this nature, where the property to be 
alloted to each partner is of a different value, the quantity 
cannot be in the proportion of their stocks ; nor is it inversely 
as the value of the property, but the quantity of property which 
each must receive is in the proportion of the quotients arising 
from dividing each partner's stock, by the value of the property 
alloted to him. All such questions may be solved by the fol? 
lowing rule. Divide the stock of each partner by the value 
of the property of which his share is to consist, and use thes<i 
quotients instead of the several stocks as in simple distributive 
proportion. The operation of the above example stands thus. 

Pipes hhd. gaL - 
640 -H 80 » 8 As 21: 8:: 69: 26 1 9 = A's. 
420 -f- 60 := 7 As 21 : 7 :: 69 : 23 s B% 
240 ^ 40 » 6 As 21 : 6 :: 69 : 19 2 54 s C's. 

21 

In proving such questions as the above, it is not enough that 
the sum of the shares of the partners be equal to the wimple 
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quantity to be divided, for their mlues also must be propor- 
tional to the stocks of the partners. 

Compound Distributive Proportion is sometimes called double 
Fellowship, Fellowship wit^ time, and Company with time. 

COMMISSION AND BROKERAGE. The rules for 
this catfe are the same as for simple interest for a year; or they 
may be referred directly to simple proportion and practice. 

Factors in the mercantile world are merchants* agents ge- 
nerally residing abi^ad, and constituted by powers of attorney 
to act for their employers. 

Factors cannot sell the goods of iheir employers upon credit 
without particular orders, or an extra commission, with a sti- 
pulation to make good what bad debts they may meet with. 

If a factor become bankrupt or die insolvent with the proper- 
ty of his employer in his hands, no portion of it beyond the com- 
mission can be appropriated to the payment of the factor's debts. 

The indispensable qualifications in a factor, as well as the 
means of raising, and establishing his reputation, and securing 
his fortune, are frequency and punctuality in correspondence, 
a thorough knowledge of the value of goods, and of the rise 
and fall of markets both at home and abroad, diligence in exe- 
cuting orders, and honesty and regularity in rendering faith- 
ful accounts. 

Brokers are home agents, who transact business for » small 
per centage, and are generally employed by extensive merchants 
to effect their purchase and sales. 

Brokers should always be well informed of the state of mar- 
kets, the causes which affect them, and the probabilities of a 
rise or fall. 

SIMPLE INTEREST. — It is impossible to say at what pe- 
riod interest first began to be exacted for money given in loan, 
bu^ it is evident that its origin must be nearly coeval with the 
division of property, and the first dawning of commerce. For 
many ages exacting of interest was considered inconsistent with 
Christianity, and prohibited 'under severe penalties, but the 
practice still prevailed, and in proportion as the penalties were 
severe, the rate of interest became the more exorbitant. From 
the year 1855 to 1270, no less than 50 per cent, per annum was 
charged for the use of money ; from 1270 to 1307, 45 per -cent, 
was charged, and between 1307 and 1470, interest had fallen to 
15 per cent. In England, under Henry the VII Ith., interest 
was permitted by law in 1545, and the rate limited to 10 per 
cent. In 1624 the legal interest was reduced to 8 per cent. ; 
in 1660 it was stfll farther reduced to 6 per cent., and in 1714, 
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anno 12 Annae, cap. 16, and Sess. 2, cap. 6, it was enacted, 
that no person is to take for the loan of monies ^bove £5 for 
the forbearance of £100, for the space of one year, and that all 
bonds and contracts for a higher rate of interest to be void and 
null, and the offender to forfeit triple the value of the sum 
lent. This act is still in foi^, r^^ting the l^o^al rate of 
interest, and the penalty against usury. But 12 per cent, is 
legal interest in the East Indies, 8 per cent, in New South 
Wales, and 6 per cent, in Ireland. 

When money is lent, and the interest, though due, remains 
still in the hands of the borrower, without bearing interest, 
or becoming a part of the principal, it is called simple interest. 

When money is lent, and no rate of interest specified in the 
agreement, legal interest or 6 per cent, is always understood. 
JUegal interest is also the rate due upon all debts after the term 
of credit is expired. Although 5 per cent, is legal interest in 
Sritain, and any thing beyond it is termed usury, and liable to 
be punished ; yet in other countries much higher rates of inters 
est are tolerated. But the profits resulting from the employ, 
xnent of capital, are now in general so small that the market 
rate of interest has fallen much below the legal rate. 

Case 1.— The reasons and principles of the rule for this case 
are the same as for compound proportion. For example, to 
calculate the interest of £1000 for 3 years at 5 per cent., we 

mig^t state thna, ^ J : ^^^ : : £5. From this sutingitis 

evident that £100 and 1 year are the first terms in every ques- 
tion ill tl^is case, and the principal, rate, and number of yeart 
are the other terms of the proportion, therefore multiplying the 
principal by "the rate, and the number of years, and dividing 
the product by 100, must give the answer, and is the rule in 
the text. It is farther evident from the stating, that we may 
cancel 100 in the 1st. term, and 5 in the 3d. term by 5, then 
multiplying the principal by the years, and dividing the product 
by 20 gives the answer ; or whidi is the same thing, multiply- 
ing ^^ of the principal by the years, the product is the inter- 
est. Again for 6 per cent., the answer it obtained, by adding 
to itself, and at 4 per .cent, by subtracting from itself \ of the 
answer at 5 per cent. By considering the nature of the quea* 
tion when stated by compound proportion, every contraction in 
this case, at any rate, and for any time, may easily be discover- 
ed* For example, tibie interest at 6 per cent, for 2 years is 
equal to j\f of Uie principal, for 4 years to | of the principal^ 
for 10 years to i the principal, and in 20 years the principal 
and interest exactly equal each other* Thfl application of de- 
cimals in interest often saves labour. 
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Case 2— 'The reasons and principleB of tills esse «e«lM»'tii« 
same as compound proportion. For example, to find the in- 
terest on £1000 at 4 per cent, for 3 months^ we iniglit state 

,, £100 : 1000 - T *!.• 1.1 

thus, t 1 : : 4. In this case as m last, 1 year or 

' year 1 : ^ ' ' 

twelve months and £100 are always the 1st. terms of the |no- 
portion, and the principal, rate, and time are the other terms. 
Many useful contractions may be discovered in piatioohu: eases 
by observing the stating by compound proportion. In the 
above example it is evident that the answer may be 'ohtaincd 
by dividing the principal by 100, because multiplying by 4, and 
taking \ of the product gives the number which was multipiied, 
for the same reason, dividing the principal by 100 gives the in- 
terest at 4 per cent, for 3 months. 

When the rate is 5 per cent., the interest ef £1 for a year 
or 12 m<mth8 is 1/ or « penny a month, therefore the sum con- 
sidered as pence, and 'multiplied by the months gives the inter- 
est ; thus £89 for 6 months is 7/5 x 68s£2 4s. 6d. It may also 
be found in £8. by dividing the principal by the quotient of 
240 divided by the months, thus £B§ -2-«|o = 89-^40ss 
£2 4s. 6d. When the term of any bill or bond is expressed 
in months, calendar months are understood. In courts of law 
interest is generally reckoned for years, half years, or quarters^ 
and this, because the months are not all the sune length, and 
therefore taking a month as the ^ part of a year is not quite 
accurate. 

Case S.— The reasons and principles of the rule for iSBSoase 
are the same as in the two preceding. For example, to find 
the interest of £1000 for 56 days at 3 per cent, we might stafee 

it thus, as jy^ fl^ ! ^^ : » ^3. Now, if we multiply the two 

first terms together we have 36500 fcnr a divisor, but in llie 
stating of every question belonging to this case, £100 and 365 
days are the first terms, therefore 36600 is invariably the di- 
visor. In this example we have 56000 x 3 for the dividend, 
but if we multiply 36500 the divisor, and 3 the rate by 8, we 
have 73000 for the divisor, and 56000 x 6, or double the rate 
for a dividend, which is the rule in the text ; and multiplying 
in this way does not alter the ratio, therefore the rule is ooiw 
rect. The reason for multiplying by double the rate is, that 
36500 multiplied by 2, gives a divisor with fewer signifieant 
figures, and therefore simpler than the other, and it is gene- 
rally as easy to multiply by double the rate as by the rate it^ 
•elf, but any question in this case may be wrought by muhi« 
plying the principal by the rate, and days, and dividing by 
36500. The reason why we do not multiply by double therate 
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when k is 5 fcr ecnt., and dnriile. by T300 i«, tfaat taking away 
a cipher fvom Ae divisor is tke same 'as annexing one to 
the dividend. By attending to the nature of the statinjgr by 
compound proportion, a particular divisor may be obtained for 
every rate per cent., but it is more satisfactory, and less perplex- 
ing to have a divisor for every poneible case, as it is easily remem- 
bMod ; and the particular divisor for 6 per cent., is the same 
as the other wanting a cipher, which the rtfore requires no great 
additional stietch of memory. In calculating interest for days, 
the day from which we reckon is not indnded, but the day we 
reckon to, is. 4 Thus, if.it were required to find the days between 
the. 14th. of April andJthe 20th. of July, we would b^n with 
the l&Ui. of Aprii and count the 80th. of July, in the following 
manner, 16+31+30+20 as 97 days. Although this is the na» 
tiivaslflwdiod of "finding the days, yet they may be found by the 
ioUamng table. 

Table^ showing the number «f days from any day of one 
Bumtk .to the same day of any other month. 



From any day of 




i 

3 
o 

•3 


Jan. 

Feb. 

Mar. 

Apr. 

Alay 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 


365 

31 

59 

90 

120 

151 


334 
365 


Ite. 


Apr. 


May June 


July 

184 


Aug. 


Sep. 


Oct. 
92 
123 


Nov. 

61 
98 


02 


306 
337 


275 

301 

334 

365 

30 

61 

91 

182 

153 

183 

214 

244 


245 
276 


214 


153 
184 


122 
153 


245 


215 
243 
273 


28 


365 


304 
335 
365 

sT 

92 

123 

153 


273 
304 


212 
243 
278 
304 


181 
212 
242 
273 


151 
182 
212 
243 


120 


^ 


59 
89 
120 


31 
61 

"92* 
122 
153 
184 
il4 

na 


151 
181 
212 
242 
273 


121 
151 
182 
212 


334 

365 

30 

61 

91 

122 


304 

335 

365 

31 

62 

92 

123 

153 


181 
818 
243 
i73 
304 
334 


150 
181 
212 
242 
273 
303 


334 

365 

31 

61 

92 

122 


303 


273 


334 
365 


304 
335 


304 
334 
365 
30 


274 
304 
335 
365 


30 


365 


184 
214 


153 
183 


61 
91 


31 
61 



Use of the above Table — Find the days from the 7th. 
July to the 7th. October ? Under July, and opposite to Octo- 
ber, there are 92, the days sought. 

Find the days between the 18th. of November and 24th xii 
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August ? Under Noveraber, and opposite August is 273» the 
days to the 1 8th. August, to which add 6, the days between 
the 18th. and 24th. makes 279 days. 

3. Find the days from 15th. April to the 6th. January. Under 
April, and opposite to January is 275, the days to the 15th. of 
January, and 275 — 9 s 266, the -days sought 

4. Find the days from 20th. February to 30th. September 
Jeap year ? Under February and opposite September, is 212* to 
which we must add the days between the 20th. and 30th. and 1 
for leap year, or 11 days, making 223 days. 

When the end of February leap year is in the time, a day 
must be added, as the table takes no notice of leap year. 
From the examples given, the method of using the table moat 
appear evident. 

In business it is customary to reject the lower denominations 
of the principal when under 10/, and when 10/, or more, to 
count them a £. If it were required to calculate the interest 
on £156 9s. 8d. they would calculate for £156, but when the 
sum is £156 lOs. they would calculate for £157. Business 
men also reject fractions in the interest when under j^d. and 
when they are a ^d. or more, they reckon them Id. These 
methods, however convenient in business are not admissible in 
treatises on arithmetic, therefore the best method is to reduce 
inferior denominations to the decimal of a £» and value the 
quotient mentally. i 

Interest for days may also be calculated by the following 
table given in Hutton*s Arithmetic. 



Num. 


Interest. 


Num. 


Interest. 


-N. 


Interest 


N. Int. 




£. s. d. qrs. 




£ s. d. qrs. 




8. d. qrs. 




qrs. 


lOOOOO 


273 19 5 1.70 


3000 


8 4 4 2.41 


50 


2 8 3.51 


.7 


1.84 


90000 


246 11 6 0.33 


2000 


5 9 7 0.27 


40 


2 2 1.21 


.6 


1.58, 


80000 


219 3 6 2.96 


loco 


2 14 9 2.14 


30 


1 7 2.90 


.5 


1.32 


70000 


191 15 7 1.59 


900 


2 9 3 3.12 


20 


I 1 060 


.4 


1-05 


60000 


164 7 8 0.22 


800 


2 3 10 0.11 


10 


6 2.30 


.3 


.79 


50000 


136 19 8 2.85 


700 


1 18 4 1.10 


9 


5a67 


.2 


,53 


40000 


109 11 9 1.48 


600 


1 12 10 2.08 


8 


5 1.04 


.1 


.26 


30000 


82 3 10 0.11 


500 


1 7 4 307 


7 


4 2.41 


.09 


.24 


200C0 


54 15 10 2.74 


4('0 


1 1 11 0.05 


6 


3 3.78 


.09 


.21 


10000 


27 7 11 1.37 


300 


16 5 1.04 


5 


3 1.15 


.07 


.18 


9000 


24 13 1 3-23 


200 


10 11 2.03 


4 


2 2.52 


06 


.16 


8000 


21 18 4 1.10 


100 


5 5 3.01 


3 


1 3.89 


.05 


.13 


7000 


19 3 6 2.96 


90 


4 11 0.71 


2 


1 1.26 


.04 


.11 


6000 


16 8 9 0.82 


80 


4 4 2.41 


1 


2.63 


.03 


.08 


5000 13 13 11 2.68 
' 40001 10 10 2 0.55 


70 


3 10 0.11 


.9 


2.37 


1.02 


.05 


60 


3 3 1.81 


.8 


2.10 1.01 .OS 
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• To ftpply the tHibl6« — Multiply the dsyft by the -principml 
and rate, both in £s ; divide the product by 100, then add the 
interest which stands opposite to die several parts of the quo- 
tient in the table ; the sum is the answer. Thus to find the 
interest of £375 15s. for 72 days at 3i per cent. ? 

By the Table. 
355.75 
3.5 



187875 
112725 

1315.125 
75 



'Opposite 




900 is £2 9 3 


ai2 


40 .^ 2 2 


1,«1 


6 — 3 


a78 


.8 — 


2.10 


.09 — 


.24 



2630250 ru 1, Vni — Te 

9205875 ^ ^^ ^^* -^^ 



The method by the taUe has been icoommended by Dr. 
flnttesi as concise, to which it apfiaars to have little daim, at 

may be seen by the above 

By geacral nils. example, wrought by the 

375.75 general rule, which* beside* 

7 saving the trouble of tafc- 

2630.25 *^il ^® numbers out of tfa* 

72 table, has fewer figures 

526050 ^. ^J «JJ«'' /^^, }^ 

1841175 diviMOiL by 73, and valuing 

-.« ^^^ <^^^ > -/ ^ »>,^A the decimal mentally, is so 

7S,0OO)189,378.;zJ^/2.594= ^^ry simple, that there is 

146_^ V£2 11 10| little risk of errors. It wiU 

438 also be observed that this 

365 method gives a little more 

^7 than by the table. Interest 

0^7 for days is frequently ' talc* 

^ en from interest tables wich- 

^^ out the trouble of perform- 

*^^ ing the operation. 

To find the interest for any mnnber of weeks ; first find the 
interest for a year, then say, as 52 are to the weeks given, 
so is the interest for a year, to the answer. 

Example. Bequired the interest of £100 for 13 weeks at 
5 per cent. 

£ £ B. ^^^ method is scarcely 

A« fl-i : /2' :: 5 « 1 5 Ans. correct, as there are 52 

fir" ^o weeks and one day in a 

year. It is therefore bet«» 
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ter to redupe the weeks to days, and proceed by the general 
rule. 

Some authors have given several cases in simple interest 
which are omitted he^e, because they fall directly under com- 
pound proportion. 

BANKING-HOUSE CALCULATIONS— Case 1, The 
Bank of England gives no interest on any monies lodged in it ; 
but all the established banks in Scotland have been, and still 
are, in the habit of giving interest, both on deposit accounts, 
and on the balances of cash and current accounts. But the 
difficulty of investing their capital profitably has for some time 
obliged them to reduce considerably the rate of interest allowed ; 
and unless a change take place in their favour in the money 
market, they must soon, for their own safety, withhold interest 
altogether on deposit accounts. 

The calculations in this case are such as generally occur on 
deposit accounts, that is, when money is lodged in the bank 
and drawn as occasion may require, or lodged merely for 
interest. 

It is evident if the interest is calculated upon the principal 
till the date of the first payment, and then on the several ba- 
lances for the time between each payment, the sum of these 
must be the whole interest due. The answer would come out 
nearly the same if we multiplied and divided each product as it 
arises, but this would require a division for each payment, and 
thus more than double the work ; besides, from the loss of 
remainders, it is not quite so accurate. 

Questions in this case may also be calculated by finding the 
product of the principal by the days, and double the rate, till 
the time of final settlement, and subtracting from it the sum 
of the products arising from multiplying the several payments 
by double the rate, and by the days between the time they were 
made and the final settlement, and dividing the remainder by 
73000. This gives the same "result as the other, but would 
allow the business of accountants in banking houses to accu- 
mulate to such an extent as to become perfectly unmanageable. 
The settlement of these accounts might also come upon them 
when least at leisure, and besides the risk of errors in the hurry 
and bustle of business, the party requiring the settlement 
might be subjected to very inconvenient delay. But as aocu« 
racy and dispatch are the two great requisites in an accountant, 
he should employ every leisure moment in carrying forward his 
calculations. 

Case 2.— The principle of the calculations in this case is the 
same as interest for days. 
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'a Cash Account with a bank, is one, where the partj is 
authorised to draw to a certain specified extent without being 
obliged to lodge any money, and this in consequence of a third 
party becoming responsible to the full amount of the sum 
specified. 

An AccoiryT Cubiieht, is when a person keeps an open 
account with a bank, lodging and drawing his own money as 
occasion may require. 

These accounts make up a considerable portion of the busi- 
ness of every banking house, and should, be well understood in 
a commercisd country. 

The form given in the exercises in the text is that of a bank 
pass book, the left hand column of which is written by the per- 
son in whose name the account stands when he draws money, 
and the right hand column by the clerk or teller in the bank 
when money is lodged. The second form given in the example 
wrought in the text, is that kept by the accountant who has 
the charge of calculating the interest, &c. 

The balances here are multiplied by the days as in last case, 
and extended in different columns when due to different parties, 
u represented and explained in the example wrought in the text. 

To ascertain whether the several additions and subtractions 
are correct, find the difference between the Dr. and Gr. sides 
of the pass book, and if this is the same as tlie balance in the 
accountant's form, this part is right. To ascertain whether the 
days are correctly found, add up the days in the accountant's 
form, and if they are the same as the days between the com- 
mencement and termination of the account, they are correctly 
taken. 

I shall here subjoin an example to illustrate a form for bank 
accountants, which I am not aware of having ever been intro- 
duced, and which possesses the advantage of enabling the 
accountant to tell ^t a 'single glance to whom the balance and 
interest are due, and to settle the longest account with accu- 
racy and expedition when called for. 

Required a statement of the following account on the SOth. 
December, allowing the bank 4 and Afi 3 per cent, on ba- 
lances. 

i>r.j— Mr. A. B*s Cash Account with the Royal Bank.— Cr. 

April 18. 
May 16. 
July 10. 
Aug. 20. 
Nov. 30. 
Dec. 20. 



To Cash 


£260 


April 30. 


By Cash 


£290 


To 


200 


June 15. 


By 


420 


To 


500 


Aug. 12. 


By 


. 200 


To 


110 


Sept. 30. 


By , 


400 


To 


620 


Oct. 10. 


By 


300 


To 


300 


Dec 6. 


By 


100 
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1? 
260 
290 



— 30, 



Majr 16. 

June 15. 

July 10. 

Aifg* 12. 

20. 

3ept. 3a 

Octr. la 

Not. 13. 

Pec« 6L 



XaCaah. 



Ta 

By 

To 

By 

To 
By 
By 

By, 
Ta 



Cr. 
Dr. 
Cr. 
Dr. 
Dr. 
Dr. 
Cr. 
Cr. 
Dr. 
Cr. 
Pr. 



30 
200 



170 
420 



250 
500 



250 
200 



50 
110 



160 
400 



240 
300 

540 
620 



80 
100 



20 
300 



280 



12 c». 



16 » 
30 8« 

33a 

8. 
41« 

10 n 

34«« 
23 » 

lia 



Prodwu. 
I 2^60 Dr. 



2880 



22080 J}r. 
40800 

62880 Dr. 
37500 



25380 Dr* 
66000 



91380 Dr. 
3200 



94580 Dr. 
52480 



147060 Dr. 
14400 



132660 Dr. 
110160 



22500 Dr. 
14720 



* ■ " ■ 



37220 Dr. 
1680 



35540 Dr. 

22400 



57940 I}r. 



Baknw dtK fid Bimk^ 280 
Interest do- do. 15 lOi 
DaeBank3QthDtDCje280 U lOfc 



73)57.940(.79S 
511 15/104 
^94 iBleiMiL 
657 

2T0 
219 



KOTES ON BANKING-HOUSE CALCULATIONS. 361 

Now if A. B* had enquired how his account stood during any 
period of its currency, suppose on the 30th. December, the ac- 
4M>untant has only to multiply 280 by 10, and the product by 
8, double the per cent., add this product to the one immediate- 
ly preceding, both being Dr., and divide the sum by 73000 as 
in the example ; the information required might thus be fur- 
nished in 5 minutes. Farther, were bankers to keep a separate 
book in which the accountant could carry forward the state- 
ment of the accounts to be annually rendered, or produced at 
settlement, it is evident that any account, however extended, 
might be settled in a few minutes ; for nothing farther would 
be necessary than to divide the last number in the accountant's 
form by 73000 as in the example, for the interest, and adding 
this to, or subtracting it from the balance in the statement 
book, the account is made up, and may be rendered by simply 
cutting it out of the statement book. The same thing might 
be done by keeping a double form on the same page. As Sain 
method is practicable without additional expense, and its dis^ 
patch a desideratum in business, there appears no good reason 
why it should not be adopted in every banking-house. The 
several balances by this method must be multiplied by the days, 
and double the rate, before placing them in the column of pro- 
ducts, and therefore require a few more figures than the me- 
thod in common use ; but the work is done when the account- 
ant would otherwise be disengaged, and is consequently a sav- 
ing, not a loss of time. Farther, to the recommendation of 
having the accounts always made up, it is also exempted from 
heavy additions,' which are ever attended with risk of errors. 

It is custcmiary with bankers to exact a per cent., and some- 
times more than what they allow on balances, but this is per- 
fectly justifiable on the ground of the expense of conducting the 
business, although there were no other reason. 

BONDS. — ^In calculating interest on bonds, or progressive 
accounts, where the payments are made at intervals greater 
than a year, it is customary to add the interest to the principal 
before subtracting the payment ; this practice has for many 
years been sanctioned by the Court of Session. The method 
of calculating the interest on the bonds in this treatise is by 
decimals, and valuing the quotient mentally, which I consider 
the simplest. I have preferred multiplying the principal by the 
whole of the days between the payo^ents, instead of calculating 
for the years and days separately. . When the end of February 
in leap year is within the currency of the complete year, 1 only 
count the year 365 days, for it is evident if the interest had 

2l 
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been cnlcalated for the years separately, the additknial ^y 
would not have been noticed. But when February leap year 
terminates in the tin>e counted for odd days, we reckoa it 29 
days- 

Gase 3.-- The calculations in this case are made by inteKst 
for days or months ; the principle is therefore the same as in 
these cases. 

What bankers caU discount, is the interest of the sum sped* 
fied in the bill, from the day it is paid» till three days beyond 
the term of the bill. When commission is charged, it is always 
calculated upon the sum specified in the bill, unless a proTisimi 
is made to the contrary. After deducting the discount, and 
commission when it is allowed, the remainder is called the pro- 
ceeds, and is what the holder receives. The reason why the 
interest is calculated for three days beyond the term of the biO 
is, that diligence cannot be used on bills in Britain or Ireland, 
nor any expenses incurred till three days after the term of the 
hill is expired* The days thus allowed are called days of fprace, 
and vary in different countries from 3 to 30 days. When the 
term of a bill is expressed in months, calendar months are un- 
derstood, and bankers seldom discount bills which have more 
than 3 months to run. Thus, if a bill were dsted on the 20th 
December at 4 mouths, it would not be discounted till the 20th 
January, and interest would be charged till the 23d of ApriL 

Although what is here explained is the common and esta- 
blished custom of discounting bills, yet there are other me- 
thods of a ruinous nature, which men in straitened circum- 
stances often have recourse to in order to raise money to meet 
some ui^ent demand, and so conducted as to elude the laws 
against usury. In such cases it is not uncommon for a man te 
discount his own bill with some petty banker, or discounter ef 
bills, paying at the rate of 5 per cent, and i per cent «'*wmnis 
sion, and when the term of the bill is expired, and the accepter 
finds it inconvenient to pay the money, the bill is renewed, and 
the same interest and commission charged ; and as long as the 
lender is not alarmed for the principal, he will continue te re- 
new the bill, thus securing more than 8 per cent, for his UKHiey. 
But there is a still more lucrative manner of discounting hilis 
sometimes practised* A man is in the inmiediate want of cash, 
and offers his aceeptance at 3 months to a money broker, who 
•purchases the acceptance of a bill for £100, for £80 or £90» 

1 shall subjoin an example of these method^, which may serve 
as a caution against engaging in such transactions* 

1st. Discounted my own hill for £100 dated 1st. March at 

2 months, and renewed the same on the lst» May and 1st. Jiilj:, 
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paying disooant at 5 per cent, per annum, and commiKsion ^ 
per cent, each time, and retired thebi]l on the Ist. September; 
at what rate did 1 pay interest ? £0 16 8 

Interest for 2 months • . . 10 

Commission ^ per cent. . . . . 



1 


6 


8 

6 


8 











2 


n 



Interest and commission for a year 
Interest of discount and commission 

£S 2 7i 
It is evident that interest is here paid at more that 8^ per 
cent., yet such methods of procuring money are acted upon 
every day. 2d. Being straitened for cash I sold my own ac- 
ceptance of a bill for £100, payable in three months, for £80 
ready money ; what rate of interest did I pay ? 

^^ ' , :: ^p =r XI 00 per cent, per annum. Thus for the 

use of £100 for a year, I pay £100. Whoever borrows money 
at this rate must soon find himself a bankrupt. 

STOCK JOBBING CALCULATIONS The stocks are 

the debts contracted by government, in the name of loans, at 
different periods since the revolution, for defraying the expense 
of the public service. Public records are kept of these loans 
which amount to an acknowledgment that the nation owes to 
the lenders, or holders, the sum specified in these records. The 
interest of these sums is paid from a fund appropriated by go» 
^emment out of the revenues of the country for that purpose, 
and therefore they are called funded debts. The interest on 
these debts is paid half yearly, and the stock or principal is 
transferable at the pleasure of the holder. The calculations in 
stock.jobbing are all connected with the selling and purchasing 
of these funds. The real value of property in the funds is 
fluctuating, for although the rate of interest is fixed, yet many 
causes operate in changing the market value of the principal, 
or stock frequently in the course of a single day, and a know^ 
ledge of these causes is necessary to speculate with advantage 
in the public funds. 

A large proportion of the national debt is vested in two funds 
bearing interest at 3 per cent, on the nominal capital. The 
largest of these is the 3 per cent, consols, or consolidated an- 
nuities, so called from having been formed by uniting several 
funds which were formerly kept separate, and the S per cent, 
reduced annuities, which are so called from having had the 
original rate of interest redueed from 4 ^ 3 per cent. Bendet 
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these there are several other stocks which generally receive their 
names from the rate of interest granted. These are the 4 per 
cent, consols, the new 4 per cents., the 3| per cent. consoU, 
the 3 per cent, imperial annuities, so called because the loans 
of which they are composed were for the Emperor of Germany, 
and sanctioned by the British government. All these are per- 
manent annuities ; there are also long annuities which termi- 
nate in January 1860, and are sold at so many years purchase. 

The interest, dividends, or annuities on the 3 per cent, con- 
sols, S per cent, imperial, new 4 per cents. South Sea stock, 
and new South "Sea annuities, are all payable at the bank of 
England on the 5th. January^ and 5th. July ; and on all the 
other stocks on the oth. April and 10th. Octobers 

The transfer books of. every description of stock are shut 
nearly a month before the day of paying the dividends, and 
remain shut about a fortnight after that date. The person in 
whose name the stock stands when the transfer books are shut, 
receives the interest for the preceding half year. 

When stock is sold the purchaser becomes entitled to the 
interest due upon it, and this is the reason why the 3 per cent. 
consols, and the 3 per cents, reduced, which are payable at dif- 
ferent terms, never sell at the same price. The same reason 
applies equally to the 4 per cents., and new 4 per cents. The 
difference of price between these stocks arises entirely from the 
difference of interest due upon them at the time, and it often 
requires considerable nicety of calculation to ascertain which of 
them is the preferable investment. 

When a new loan is authorised by parliament it la made 
payable by instalments, and a certain portion of nominal stodc, 
bearing interest at 3, 3^ and 4 per cent., and a small portion of 
the long annuities is generally offered by the chancellor of the 
exchequer for each £100 to be advanced, and he who gives 
£100 for the least portion of these different stocks is always 
preferred. During the progress of the loan, or till all the in- 
stalments are paid up, the several stocks thus united are trans- 
ferable together, and are therefore called Omnium; but when 
sold separately they are called Subscription Receipts, or ScaiPT. 
When any person pays up the whole of the instalments at once, 
his receipt is in the language of exchange alley called ^^ heavy 
horse ;** and the receipt for one or two instalments is called 
^* light horse," and is better adapted for speculation than heavy 
horse. 

The capital of the bank of England amounting to £l 4553000, 
the nominal capital of the East India Company, amounting to 
£6000000 steg., and the capital of the South Sea Company «^ 
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called stock, and transferable like Government stock, but they 
do not belong to what is tenned the funds, or funded debt of 
t}ie country. 

There are other sums raised by government, for the payment 
of which no special provision has been made, and are therefore 
tenned unfunded debts ; under this head may be classed Ex- 
chequer, Navy and Ordinance bills. 

Exchequer bills are drawn for £100, £200, £500, or £1000 
each, and bear interest from date, till they are paid off at the 
rate of 2d. per cent, each day. 

Navy bills are payable 90 days after date, and if not then 
paid, they bear interest till paid. Ordinance bills are subject 
to similar reg^ulations* The whole of these bills are generally 
paid off once a year by government* 

India bonds are issued by the East India Company for £100, 
£300, £500, or £1000 each, they bear interest from date at 
4 per cent., and are payable on the 31st. March and 30th. Sep- 
tember. 

The business of stock-jobbing is almost entirely transacted 
by stock-brokers, who find it their interest to keep the art of 
dealing in the stocks as mysterious as possible ; they are allowed 
I per cent., or 2/6 for every jglOOof stock which they buy or 
sell. 

Every person is at liberty to transact his own business on 
stock-exchange without the assistance of a broker, if he is on 
the spot and finds so disposed ; but unless he has considerable 
experience in the alley he will not find this much to his profit. 

To enter into a minute detail of all the particulars respect- 
ing the transfer of stock, the groundless rumours circulated to 
produce a temporary rise or fall in the market, the artifices re- 
sorted to in order to serve some interested purpose, and the 
endless variety of bull and bear transactions entered into by 
brokers, and others, where no real stock is concerned, are suf. 
fident to fill volumes, and cannot therefore have a place here. 

Gasc l.*^The reason why the rule directs to deduct ^ from 
the selling price is this ; the broker charges ^ per cent, on every 
£100 of stock which he sells, and retains the sum in his hands 
as a matter of right, thus diminishing the selling price by ^ per 
eent., or 2/6. The rule gives the sum which the broker must 
femit to his employer. The rule for this case is evidently 
simple proportion, and requires no explanation. 

Case 2.-— The reason why ^ is added to the selling priceis, the 
iMpMter who makes the purchase, charges ^ or 2/6 per cent, for 
his trouble, and this | must be added to the selling price per 
tsau The rule gives the whole sum for which the broker is 
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entitled to draw upon his employer ; and is simpler than eak 
dilating the purchase, and brokerage separately. The opei»> 
tions in this case are sometimes performed .most ezpeditiomly 
by decimals, sometimes by vulgar fractions, and are so ainiide 
as to require no further explanation. 

Case 3. — The reason of the rule for this case is obvioaa, far 
as the selling price increased by the brokerage is to the whole 
sum to be invested, so is £100 stock to the whole quantity of 
stock the proposed sum wiU purchase. The | per cent, is add- 
ed for the same reason as in last case. ' In this case tiieie is 
often a fraction in the divisor, and generally the operation is 
simplified, by converting it into a decimal, and carrying out the 
decimal in the quotient three places, and valuing mentally. 
This rule gives the whole sum which the stock will cost the 
purchaser, including brokerage. 

Casp 4. — 'The only difficulties in stock-jobbing calculatioBS 
are found in questions connected with this case. The rule in 
the text is simple proportion, and might have been exp res s ed 
thus* As the selling price of £100 stock increased by the bra- 
kerage, is to jCIOO, so is the dividend on £100 stock to the rate 
per cent. 

When the interest due on the stock at the time of purehase 
IS to be taken into account, which should always be done when 
we wish to ascertain with accuracy in what fund we can vest 
money to the greatest advantage, we must find the interest doe 
on £100 stock, from the time when the preceding dividends 
on that particular stock were due, subtract this interest from 
the selh'ng price, and proceed with the remainder by the rule. 
This is the customary method of calculating in these cases, and 
the examples of this nature given in the text are calculated ac- 
cordingly. Thus, to find what interest would arise from 
money vested in the 3 per cent* consols on the 25th. of May, 
when selling at 87 § per cent. We would first find the inter- 
est of £100, for 140 days, which are the days between the 5th. 
fTanuary, when the last dividend was due, and the 25th. of 

days days £ 
March, by the following stating ; as 181 : 140 : : 1*5 to the in- 
terest due. There are 181 days between the 5th. January and 
the 5th. July, and in this time £1 10s. of dividend becomes 
due on £100 stock. The above ,stating gives £1 2s. l^ due 
on the 25th. May, and subtracted from the selling price, or 
£87 7s. 6d., leaves £86 5s. 4Jd., with which we proceed by 
the rule. In this way we can ascertain which stock aifords 
the best investment on any given day, and also how much it is 
pr9f<pr{ible \o any o^h^r stocH* whep the gelling price of boUi n 
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giYen* Although this is the method of calculation generally 
used, yet it is not perfectly correct, for instead of subtractiog 
the interest due upon the stock, we should only subtract the 
present worth of this interest payable at the time the first di- 
vidends on that particular stock become due. But this method 
is laborious and therefore seldom practised. Tables showing 
the present value of the interest due on the several descriptions 
of stock for every day between the different terms of paying the 
dividends might easily be calculated, and would form a useful 
manual both for the broker and the private gentleman. 

The long annuities are calculated differently from other 
stocks, and the following rules may therefore be of use to the 
young accountant. 

To find the value of an annuity. Multiply the annuity by 
the number of years purchase, subtract ^ per cent, from the 
product* the remainder is the value. 

To find what sum will purchase any proposed annuity. 
Multiply the annuity by tlie number of years purchase, add | 
•peir cent, of the product to itself, the sum is the money re* 
quired. 

To find what annuity any proposed sum will purchase* Sub- 
tract ^ per cent, of the proposed sum from itself, divide the re- 
mainder by the number of years purchase, the quotient is the 
annuity. 

The ^ per cent, taken notice of in the rules for the different 
cases of stock*jobbing calculations is on account of brokerage, 
but when a man transacts his own business in the stocks, the 
I per cent, should be left out of the calculation altogether. 

I shall here subjoin a few remarks which may enable the pu- 
pil to understand the statements given in the newspaper* of the 
public stocks. 

Price of stocks, April 22, 1829. 



3 per cent. cons. 87|, 88, ^, 4. 
3 — — red. 87|, ^. 

3^ cons. 96^, I 

4 cons. 102^, 3 

4,^ ^ 1826. 104|. 
India Stock 231^,2]^. 



Bank Stock 210, 11. 
India Bonds 48, 50. 
Ezch. Bills 59, 60. 
Long Annuities . 
3 per cent. cons, for 20th 
May 88^. 



Remarks. — 3 per cent. cons. £100 of this stock at the open- 
ing of the market was worth £87 17s. 6d., it advanced to 
£88, £88 2s. 6d., and at the dose of the market was selling 
for £88 5s.; thus gradually advancing during the day. 

3 per cent. red. In the morning £100 of this stodc sold for 
£87 2s. 6d., and at the dose of the market it brought £87 5s. 
hfiripg thus advanced | or 2/6 per £10Q, 
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Si per cent. con. ^100 of this stock sold for £96 5s. and 
at the close of the market it brought £96 7s. 6d. 

4 per cent. cons. £100 of this stock sold for £102 17s* 6d* 
in the morning, and closed at 1 03. 

4 per cent. 1826. £100 of tliis stock continued during the 
day to sell for £104 2s. 6d. without variation. 

India stock. £100 of this stock sold in the morning for 
£231 10s., and at the close o{ the market it brought £29i 10s., 
which was an advance of £1. 

Bank stock. £100 of this stock sold in the morning for 
£210 ; and at the close of the market for 211. 

India bonds. A bond for £100 sold in the momliig for 
£102 8s., and at the close of the market for £102 lOs. The 
48, 50 here, signify the shillings per cent, of advance npon the 
sum specified in the bill. Thus a bill for £1000 would «9ost 
£1024 in the morning, and 1025 in the evening. 

£xch. bills 59, 60. P. M. That is an exchequer bill for 
£100 sold in the morning for J8102 19s., and at the dose of 
the market for 103. 

Long annuities, or Bank annuities. — Shows that there was 
no business done in this stock that day. But if it had been 
written 17| ; it would have signified they were selling for 17| 
years' purchases. 

3 per cent. cons, for 20th. May, 88^. This shows that some 
bargains had been made in anticipation of a rise in the mar- 
ket, to pay at the rate of £88 10s. on the 20th. May, for every 
£100 specified in the agreement. 

It sometimes happens that India bonds, Exchequer bills, &e. 
are at so much discount, that is, sell for a few shiUings per 
cent, less than the sum specified in the bill. It also frequently 
happens that the price of the several stocks fluctuate, that is, 
both rise and fall in the* course of a single day, and is express- 
ed thus, 3 per cent. con. 87|, ^, 4, which shows that £100 
stock, in the early part of the day sold for £87 78. 6d., that it 
advanced to £87 lOs., and again fell to £87 59. 

When, *^ shut,'* is written after the name of any stock, it 
signifies that the transfer books are shut for the payment of 
tho dividends, and during that time no transfers can be made. 

INSURANCE OFFICE CALCULATIONS Theinsufw 

h the party who takes upon him the risk. The insured is tlie 
party exempted from risk by the payment of a stipulated sura* 
The sum paid is called premium, and the paper on whiek the 
agreement is written is called the policy. The policy daty is m 
tax paid to government, of 3/ per cent, on policies for laikd ii>> 
suranoe, 2/6 per cent, on sea insurance, from one part of the 
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United Kingdom to another, and 5/ or ^ percent, for any other 
voyage, hut brokers often charge a little more to compensate 
for the advance of money and the trouble of filling up the 
policy. 

Case L^The rule in the text is simple proportion, and 
might have been expressed thus. A's £100 is to the sum in- 
sured, so is the rate agreed upon to the premium ; the rule for 
finding the policy duty may also be considered as belonging to 
proportion, and therefore requires no explanation here. 

Land insurances are generally effected by chartered oom- 
panies called insurance companies. All the calculations in this 
case are extremely simple and require no farther illustration. 
Policy duty both on land and sea. insurances is charged on the 
fraction of £100, thus £350 pays the same policy duty as £300. 
When a part only of the value of the property is insured and 
a total loss is sustained, the insurers must pay up the whole sum 
specified in the policy. When insurance is effected to the whole 
value of the property, and either a total or partial loss is sus* 
tained, the insurers must make good the loss, either by paying 
the value in money, or replacing the goods by others of equal 
value, and it is customary with insurers to reserve this privi- 
lege to themselves by a special clause in the policy. 

When only part of a property is insured, and the rest risk* 
ed, and a partial loss is sustained, it is evident that in equity, 
the insurers and the owner of the property should sustain the 
loss in proportion to the sums risked. Thus, suppose insurance 
was effected to the amount of j£500 on property worth £1000, 
and a loss of £400 was sustained, the insurer should not he 
liable for more than £200. 

Case 3.-*The rule for this case is the same as for last. Al- 
though there are several sea insurance companies, yet the great 
proportion of busfness in this department is transacted by pri- 
vate individuals who subscribe insurance policies, for whatever 
sum they may feel disposed, and from this circumstance^are 
called under- writers* The business of sea insurance is gener** 
ally effected by the agency of insurance-brokers, who are al* 
lowed 1/ for every £ or guinea of premium, according as it is 
expressed in £8 or guineas. 

When a broker receives orders to effect an insurance he 
draws out a paper mentioning for whom the insurance is to be 
effected, on his own or some other per8on*s account, the amount 
to be insured, the particular kind of goods, the name of the 
ship and master, where and when the risk is to begin and end ; 
the different risks for which the insurers become bound ; 9t 
vhm places the ship is to call ; the r«te of premium to be ^veu } 
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how much must be paid in case of loss, and at what time ; the 
year and day in which the policy is executed ; with every other 
necessary particular relative to the adventure. 

The broker having obtained under-writers to the amount 
required, he fills up the policy, accompanied with an acknow. 
ledgment of the receipt of premium, which, however seldom 
obtained at that time, is considered necessary in the eye of the 
law, in order to obligate the under-writers to make good a 
loss, and this policy is signed anew by the under-writers. 

In time of war it is customary to charge a very high pre- 
mium, with a stipulation to return so much if the ship sa9 
with convoy and arrive safe, and this return is always a part 
of the premium paid to the under-writers. But if a ship de- 
viate from the course prescribed in the policy without any 
legal reason, the under-writers are freed from any responsibility 
in case of a loss. 

When merchants act as agents, they generally charge ^ per 
cent, for effecting an insurance, and 2 per cent, for settHng 
a loss ; but brokers charge only 4 per cent, for settling a loss, 
and this charge is made upon the sum recovered. 

It frequently happens that the value of the goods shipped 
falls short of what is specified in the policy, in which case the 
deficiency is called short interest, and a return is made of the 
under-writer*s premium upon the difference between the value 
of the goods shipped and the sum insured, but no part of the 
brokerage, policy duty, or agent's commission is ever returned ; 
and under-writers deduct h per cent, from the sum returned for 
short interest as a compensation for their trouble, unless they 
are prohibited by the terms of the policy. 

Insurance brokers in England are prohibited by law from 
acting as under-writers. 

Ca9E 3. — It is evident the rule for this case is also propor- 
tion, and might have been expressed thus ; as the difference 
between £100 and the sum of the premium policy and com* 
mission per cent, is to £100, so is the value of any property to 
the sum which will cover it. 

Many of the public ordinances regarding insurance enjoin 
particularly, that the insured run part of the risk themselves 
as the best method of preventing frauds, but these injunctions 
are seldom complied with, and the common practice is almost 
every where in this respect opposed to the law. When there- 
fore a case in dispute is brought before a judge, and there is 
no appearance of fraud having been committed, although the 
insured has run no part of the risk, the under-writers are ge- 
nerally obliged to fulfil their contract, thus deciding according 
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to custom rather than law. The calctdationi, in this Gase> are 
therefore such as custom has introduced in opposition to the 
spirit of the laws. 

Merchants seldom insure to cover their property, yet it is 
sometimes done, and custom has rendered it practicable in all 
cases, therefore the rule should be understood. 

The rule given in the. text is scarcely correct, as it 
takes no notice of the expense of recovering a loss from the 
under-writers, and only applies when they make good a loss 
without discount, or the necessity of employing an agent to 
recover the loss. To make the calculation quite correct, it 
will be necessary to deduct the expense of recovery along with 
the premium, &c. from £100 for the first term of the stating. 
I shall illustrate this by an example. How much must be in- 
sured to cover £100, premium 5 guineas per cent, policy 5/, 
and commission 4 per cent, supposing an agent charges 2 per 
cent, for recovering a loss ? 

«... .^ X 100x100 10000 
£100— .(£5 5 + 58. + 10s.) s 

8d. By Rule. 

.ei00-(£5S + 5s.+ 10s.£2)_ ^^^^g - ^^ 
13s. lid. By Note. 

From this it is evident that £1GS 13s> lid., and not £10tf 
7s. 8d., must be insured to cover ^100 according to the con- 
ditions of the question. In all such cases the whole expense of 
recovery must be subtracted along with the premium, Ac. for 
the first term, whenever we would calculate with perfect accn- 
racv> 

■ 

When insurance is to be effected to cover property on a 
voyage out and home, or any similar insurance ; first find 
how much must be insured to cover it out, then find how mneh 
must be insured to cover this sum home. 

Case 4. — This case is wrought by simple proportion. 

The calculation of averages is often attended with consider- 
able difficulty, arising principally from the manner in ¥^feh 
the policy is expressed, and which has often terminated in law 
suits. Too much care cannot be taken to express the po- 
licy so clearly, and unequivocally, that the insurers may sm 
clearly the extent of their risk, and that the insured hmj 
understand what they have to expect in the event of loss or 
damage. 

Averages are either Qenebal or PABTicirLAit. 



100—6 


■ — 


94 


■=^ £106 7s. 


ioox 


100 


10000 ^ 
«-t;^£108 
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General or Gross Averages are borne equally by all 
concerned in the ship and cargo, in proportion to the value of 
their property. 

Particular Averages either of the ship or c^igo are borne 
by those at whose risk the property is, which has suatained 
the damage, without affecting those whose property is not 
damaged. 

As this department of insurance is the most intricate, and 
an acquaintance with it of the greatest importance both to the 
insurers and the insured, I shall subjoin a few observations oa 
each of these heads, which may serve to show the genezal 
principle in a manner quite intelligible to all concerned. 

Whatever the master of a ship in distress deliberately re- 
solves on doing with the advice and consent of the officers and 
men, such as cutting away masts and cables, throwing goods 
overboard, &c. for the preservation of the ship and cai^^ 
come under the head of general averages. But to render this 
jettison legal, ft must be shown that the ship was in distress, 
that the action was in consequence of a deliberate consultation 
between the master and men, that the Sacrifice was absolutely 
necessary to save the remainder, and that the saving of the 
ship, and remainder of the cargo, was actually owing to the 
means thus used with this view alone. Besides the loss thus 
sustained by jettison, the following expenses come under the 
head of general averages, viz. 

All the damage which a ship may sustain in her rigging, hull, 
or cargo in defending her against an enemy. 

Any reasonable gratuity which a master may promise to the 
sailors, to animate them to a desperate resistance when at- 
tacked by an enemy. 

The expense of extraordinary attendance on officers and 
sailors wounded in the ship's defence, and the rewards promised 
by articles before the engagement takes place, to the widows 
and children of such as lose their lives in the action. 

All extraordinary pilotage, &c. which may be incurred, when 
obliged to take shelter in a harbour from springing a leak, or 
some other damage, or in bringing her to a place of safety when 
chased by an enemy. 

The necessary expenses of getting the ship clear when ran 
aground, such as the charges fo^ unloading and demurrage, 
carterage, porterage, &c. when goods are to be carried over 
land ; perquisites to proprietors of lands for liberty to digg off 
the ship when driven above high water mark, with the expense 
of performing the work ; the expense of repairing the damaged 
works of the ship under water occasioned by such accident ; 
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nwanb gmn to the sailon for eztn labour in preteryini^ the 
ship snd cargo ; diaiges of rictuaUing, and guarding the ship 
while thus detained, these, with similar charges, together with 
interest, insurance premium, and commission on monies laid 
oat for the general g^ood, go to the amount of gross averages. 

The value of all g^oods and stores taken away by privateersi 
er other commissioned ships, promising to pay for them. 

The expense of extraordinary quarantine, and other unavoid- 
able accidients ; such as holes cut in the ship to run out the 
water, or to convey it to the pumps when she is filled by shipping 
a aea; when goods are lost from having been put into any other 
vessel, or lighter, and there perished when otherwise they must 
have been thrown over -boBid ; together with the hire of an* 
chors, and cables to replace those thrown away by jettison, and 
all similar expenses belong to gross average. 

Charges of salvage also belong to general average, suoh as 
retaking a vessel captured by the enemy, which is 4 of the real 
value when she is retaken by one of his Majesty's ships, and ^ 
when by any other ship, and also the expense of preventing the 
loss of ^p and cargo by shipwreck, pirates, fire, &c. but ran* 
Sams paid to an enemy are not borne by under^writdrs, and 
therefore do not belong to general averages ? 

General averages are always paid, however small they may 
be, and the best method of calculating them, is to ascertain 
what the ship, freight and cargo, if no jettison had taken place, 
woold have produced if sold for ready money, at the time the 
•hip arrived ; then say, as this sum is to each particular per^ 
■on^ diare thereof, so is the whole loss to each person*s share 
6f that loss. 

In computing general averages for masts, sails, cables, &c 
only two-thirds of the expense is admitted into the account of 
a^vcn^^ the new being considered one-third better than the old. 

It wmdd carry us beyond our limits to enter mote particu- 
larly upon this part of the subject of insurance, which is so di- 
Terrified, and so complicated as still to leave room for law suits, 
■Atvithetanding the united wisdom of commercial Europe has 
%een engaged for generations in framing ordinances for its xe- 



PAB.TXCULA& AvEHAO£B arise from damage sustained either 
by the ship, or the goods belonging to any particular person, from 
ike common accidents of the sea, without any regard to the 
safety and preservation of the remainder of the ship and cargo. 
These losses are borne by the party at whose risk the goods are. 
TliBSy tnppoeing 10 hhds. of sugar and 80 hhds. of coffee had been 
shifpad in Jma$utk lor A B of Leith, and that A B had insur- 

2k 
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ed the sugar at £20 a hhd. and risked the coffee, and that in 
the course of the voyage the ressel had lost one of her masts, 
and sustained other damage in her rigging during a storm, and 
by shipping a sea, 3 hhds. of the sugar and 4 hhds. of the oofiee 
were destroyed. It ift evident the damage sustained was the 
effect of accident, and therefore the proprietors of the ship have 
no claim either upon A B, or the insurers of the sugar, neither 
have the under-writers any claim, either upon A B, or the pro- 
prietors of the ship ; that is, the shipowners must bear the 
whole damage sustained by the ship, A B bears the loss of the 
4 hhds. coffee, and the under-writers must pay A B £60^ the 
price of the 3 hhds. of sugar which was lost. Again, had the 
sugar been damaged, so as to sell for £12 per hhd. whereas if 
sound it would have brought £24 per hhd. it is evident the 
damage here amounts to half the value, therefore the under- 
writers must pay half the value specified in the policy, or £10 lor 
every hhd. which was damaged. 

There are regulations by which under-writers are exempted 
generally, from particular averages under 3 per cent., and on 
tobacco, sugar, hemp, flax, hides, and skins, under 5 per oeat., 
unless the ship is stranded, and on com, seed, flour, fruit* fish, 
and salt, no average is paid unless the ship is stranded, if a 
special provision is not made to the contrary in the policy. 

The return of premium is not allowed on the sum claimed 
for particular averages* 

The reason why particular averages are not paid when under 
3 per cent, is to prevent the undei^writers from being harassed 
with trifling charges ; and in this way the intention of the in- 
sured may sometimes be disappointed, and a very considerable 
loss sustained, without any redress. For example, if insorance 
was effected on 101 bales of goods valued in the poHcy at 
£10100, and 3 bales were destroyed, it is evident by this cus- 
tom, the under-writers would not be answerable, although the 
insured has sustained a loss of no less than £300. 

This is certainly a hardship which ought to be guarded 
against, and which may be done in several ways, a few of which 
I shall point out. 1st. It may be guarded against, by a spe* 
dal clause in the policy, stating a certain fixed sum upon the 
whole amount of goods, beyond which if damage is sustained 
particular average shall be settled. 2d. When the goods are 
valuable let them be insured by parcels, in different policiee. 
Thus, if the above 101 bales had been divided into 5 parcels, 
and insured in 5 distinct policies, the whole 3 bales destroyed 
roust have been accounted for by the under-writers. Sd. Iiet 
every bale, box, or barrel, be numbered, and valued in the po» 

S 
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licy, and so much insured upon each individually, and thus 
the damage upon every bale, box, or barrel, must be accounted 
for if it amount *to 3 percent. This last method is perhaps 
the most satisfactory for all parties, and secures against any 
considerable loss. For if a single bale is valued at £100, and 
if it has sustained damage to the amount of j^, the under- 
writers are bound to make it good. 

The Barratry of the master and crew, that is running away 
with ship or cargo, or fraudulently disposing of them, should also 
be guarded against by special provision in every policy of insur- 
ance. For although it seldom happens, yet there are cases of 
it, and it may again occur when least expected. 

Before a loss can be settled it is necessary to show how much 
is insured upon the ship and goods in other offices ; to pro- 
duce the protest made by the master upon oath ; the bills of 
sale and custom-house registers, together with the bills of lading 
signed by the master, with every other information which the 
insurers may judge necessary and are able to procure, but 
if fraud can be proved against the insured, the insurers are 
generally freed from their obligation. 

It is customary in London for insurance companies to pay 
£98 per cent, in a week after the adjustment of the loss, and 
with under-writers to pay the same per cent, in a month. In 
Edinburgh and Glasgow it is customary for the insurance 
offices and under-writers, to grant bills at 3 months immediate- 
ly after settling the loss. 

COMPOUND INTEREST The rule for compound inter- 
est is the same as for simple interest, only considering the amount 
at the end of each term of paying the interest as a new principal. 

The laws of Britain do not aUow compound interest, but 
every person is at liberty to uplift the interest of money the 
day it becomes due, and to lend it out again at interest, either 
to the person by whom it was due, or to any other, thus re- 
alizing all the advantages of compound interest. 

There may be substantial political reasons for prohibit- 
ing compound interest by law, but this law does not appear 
to have its foundation in justice, which may be illustrated sa- 
tisfactorily by a single example. Suppose A has lent to B 
£100 on the 1st. of January, at 5 per cent, interest, payable 
annually, it is evident that on the 1st. of January following A 
is entitled to £5 of interest, and that this sum is as legally his 
property as the £100 of principal first lent, therefore if B re- 
tains this £5 in his hands, he has then £105 of A's money, 
which at the same rate of interest must yield £5 5s. at the 
end of the second year. But the law says it shall only yield 
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£5, thus diminishing considerably the stipulated rate of inte- 
rest- The law which so ordains would be improTed by insert- 
ing some such clause as the following, ** when^nterest is called 
for when due, and not paid, it shall thenceforth become part 
of the principal, and bear interest accordingly.'* The method 
of calculating compound interest by the rule in the text is ex- 
tremely laborious, and therefore seldom resorted to. See more 
on this subject, with the method of calculation by tables, under 
the head of compound interest and annuities. 

DISCOUNT This rule may with propriety be called true 

discount, when compared with the method in general use 
among bankers and merchants. To illustrate this, and the 
principle on which the rule is founded, I shall suppose that A 
is indebted to B ;€100, but not payable till the end of a year. 
It is evident that the money is A's for a year, and that B has 
no right to it, nor interest in it for that time. But if A can 
improve his £100 at the rate of 5 per cent., it will at the end of 
a year amount to jC105. The question therefore is, if B wishes 
the money paid immediately, how much discount should he al. 
low to A ? The answer given to this question by the general 
practice of merchants and bankers is, that he should be allowed 
j£5. Now this is evidently too much, for if A improve his £S 
at the same rate which we supposed he could do the £100, he 
will be a gainer of 5/ at the year's end by this transaction, that 
is, by the whole interest of the discount allowed, therefore the 
conunon practice is incorrect. But the discount found by the 
rule for this case, which A should receive, is ^4 15s. 2f d. ; 
and this sum put out at the same rate of interest for a year 
unounts exactly to £5, which is the sum A would have gained 
by retaining the jCIOO in his own hands ; this rule is therefore 
correct. When the time is short, the difference between the 
discount obtained by this rule, and the common practice, is so 
small as scarcely to deserve notice, but when the time is long, 
the difference is almost incredibly great, as it increases in the 
same ratio as the square of the times, in all such cases the com- 
mon rule should never be applied. It may be remarked here, 
that Smart*s tables of discount are calculated on the true prin^ 
ciples of discount. The operations in this rule are all per* 
formed by simple interest, and simple proportion, the principles 
of which have already been explained. The calculations of 
discount are often very much simplified by the use of decimals* 
for the application of which observe the following rule.-i^8 the 
amount of £1, for the given time, and at the given rate, is to 
£1, so is the interest of the debt for the same time, and at tlie 
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soDM rate, to the discount required. Example.— What is the 
discount of £86 16s. 3d. due 34 years hence, at 44 per cent, 
simple interest ? 

4b54'100s.045 interest of £1 for a year at 44 per cent. 
(.045x3.5)+! =sl. 1575 amount of ditto for 3^ years. 
(S6.8125x.l575)-i.l.l575sll.813»£ll 16s. S^. discount, 
and £86 16s. 3d — £11 168. 34d.s=£74 19s. lljd. present 
Yalue. 

I here divide the rate, or interest of £100 by 100, which 
gives the rate of £1, and this multiplied by the time, gives the 
interest of £1 for the given time, to which if £1 be added, vfe 
have the amount of £1. Again, if we multiply the proposed 
sum by the interest of £1 for the given time, we have its in- 
terest for the whole time ; and as the second term of the pro- 
portion is always £1, itns evident that dividing the whole in« 
terest by the amount of £1, we have the true discount of the 
proposed sum for the time, and at the rate proposed. 

EQUATION OF PAYMENTS. This rule has been the 
source of many warm and lengthened disputes among writers 
on arithmetic. To enter upon these, would be as unprofitable 
to the pupil, as it is foreign to my purpose. The rule given 
in the text is the one in general use, and when the times are 
short, its results are sufficiently accurate for practice. But it 
is liable to the same objections as the con^mon rule for dis- 
count, because it is founded on the same principle, that the in- 
terest of the money which remains unpaid after it becomes due, 
should be equal to the interest of the money which is paid be- 
fore it is due, which is not correct in principle, for it should 
only equal the true discount of what is paid before it is due. 
The true rule was invented, and its truth established, by the 
ingenious Alexander Malcolm of Aberdeen, in 1730, the sub- 
stance of whose rule is as follows. To the sum of the two first 
payments, add the continued product of the first payment, the 
time in years between the payments, and the interest of £1 
for a year; and call their sum the first number. From 
the square of this number, take four times the continued pro- 
duct of the two payments, the interest of £1 for a year, and 
the time ; and call the square root of the remainder the second 
NUMBER. Subtract the second number from the first, divide 
their difference by twice the product Qf the first payment by 
the interest of £1 for a year, the quotient is the equated time 
for the two first payments. When there are more than two 
payments ; consider the sum of the two first as one payment to 
he made at Uie equated 'time> then find as before tiie equated 
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time for this snm and tbe third payment, and lo on for any 
number of payments. 

Example. A debt is due, £800 in a year, and £600 in 
four years hence ; what is the equated time to pay the wluiie 
at once, allowing interest at 5 per cent, per annum ? 
(200 -f 500) + (200 X 3 X .05) = 730 First kumbeb. 
^[730s—(200x500x3x.05x4)]«687.6772 Second vnifBn. 
(730 — 687.6772) -f- (200 x .05 x 2) = 2 years, 42 d. 9 h. + 
after the first payment was due, and therefore 3y* 42d.' 9h* 
the whole equated time. Although this is the true l a e thod , 
yet it is extremely tedious even with two payments, and with 
three or four payments it would be intolerable in bniiw^M 
Instead, therefore, of submitting to the drudgery of this raim, 
it would answer the purpose nearly as well to find the eqnatad 
ti|ne by the common rule, and then let the difference betwaon 
the interest of the sums retained after due, and the true dift* 
count of those paid before due, be settled by cash. 

BARTER. — The calculations in bartering are all perfonned 
by simple proportion, and require no further explanation hera^ 
When the second rule in the text can be applied, it gives the 
answer much more expeditiously than the other, and oa^t 
therefore to be preferred. It may be obseryed here, that in all 
barter transactions neither party is understood to be dixectiy 
gainers, the whole being merely a matter of mutual nccommof 
dation. 

PROFIT AND LOSS.— The calculations in profit ud 
loss are all performed by simple proportion. It was customary 
among the old writers on arithmetic, neither to give particalar 
rules, nor different cases in this important part of the wmk, 
and their example is still followed by some modem authon. 
But many of the operations in profit and loss are of such a 
nature, that the majority of pupils cannot be expected to com- 
prehend them dearly without particular rules. In short, Hum 
are few rules in arithmetic where false results have more h^ 
quently been obtained, even by writers on the subject, fiom a 
want of clearly comprehending the nature of the transactum. 
I shall here subjoin the reason of the rules given for the levnal 



Case l.«*-The reason of this rule is evident, for whatever 
proportion the prime cost of any goods bears to the gain or Ion 
upen them, £100 must bear the same proportion to the gimer 
loss per cent. 

C4»s S-^-The reason of ^e ruk is this whatever frap«tieM 
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£100 beftTB to £100 with the gain per oent. added, or the loss per 
cent, subtracted, the prime cost must bear the same proportion 
to the selling price. 

Case 3.— The reason of the rule is this, £100 increased by 
the gain or dimini^ed by the loss per cent, must invuiably 
bear the same proportion to £100, as the selling price does to 
the prime cost. 

Case i.— .Reason of the rule. It is erident when two sell- 
ing prices are given, and the rate oi gain or loss by one of 
them, that the price whose rate is given must always be to the 
other, as £100 with the gain added, or loss subtracted, is to 
£100, plus the gaitti or minus the loss per cent, of the second 
selling price* 

Case 5. — Reason. It is evident from the nature of propor- 
tion, if £100 minus the proposed discount g^ve £100, that ih» 
selling price must give the advanced price, which will admit of 
the proposed discount, and leave the same profits. 

Case 6.-»Reason. It is evident, that, whatever proportion 
the proposed rate bears to £100, by which it is produced, 
the whole gain or loss must bear the same proportion to the 
prime cost by which it was produced. But if the gain on any 
quantity of goods be added to the prime cost, or the loss on 
them subtracted from it, the sum in the one case, and tiie 
remainder in the other must be the selling price. 

From a consideration of the reasons of the rales for the 
several cases, the principles on which they are founded will 
readily be discovered. 

MERCANTILE COMPOSITIONS._Many of our Urte 
writers on arithmetic have oonstdered the rules of Alx.z«a* 
YiON, OR Mercantile Compositions unworthy of notioe* 
Others have condescended to give them a place, while they 
represent them as worthless in business, and unwieldy in prae* 
tice, by any engine less powerful than algebra. But to me 
these rules certainly appear in a very different point of vieir. 
Perhaps at no former period was the practice of forming com- 
positions of goods of different qualities more universally preva* 
lent than what it is at present. What substantial reaiBO&t 
then ean be assigned for withholding from the pupil, during 
the whole course of his education, the knowledge okF a rnlo 
which in all probability he may be called upon to put in prac- 
tice immediately on entering upon the business of life. It is Tain 
to urge the advuitages of algebra in this- particular case, w> 
long as it is not made an indispensable requisite, for being ad- 
vi^^ into the shop or eountinff house. Besides, the open^ 
tions in alligation are so simple, and their results so satisfao- 
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tory by arithmetic, that every indtvidual who may be caDed 
upon in the course of business to make such compositions 
should be thoroughly acquainted with its several rules. . By 
the assistance of these ruJes, the compounder will be enabled 
to mix his goods in any proportion, without the least risk of 
injuring himself, or defrauding the public. 

Case 1. — The reason of the rule is this ; by the process pre- 
scribed we find the value, or quality of all the ingredients of 
which the mixture is composed, which, divided by the number 
of ingredients, gives the price or quality of one of the com- 
position. 

Cases 2 and 3. — The reasons and principles of these rules 
are the same as those for single distributive proportion already 
explained. 

Case 4.— -From the circumstance of linking or bindixig 
together the several simples which are less than the mean rate, 
with those which are greater than it, this rule received the 
name of Alligation. But as this name appears inapplicable to 
the other cases, and conveys no idea of its practical applicationy 
I have preferred calling it Mercantile Compositions, which is 
equally applicable to the several cases, and points out its prac- 
tical use. Besides linking even in tiiis case is not absolutely 
necessary; for it is evident we may take the difference between 
the mean rate and the simples, and place them properly with* 
out Hnking, as its use extends no farther than to assist the eye 
in tracing the proper position of the several differences. 

The reason of the rule is this ; by taking the difference be- 
tween the mean rate and two simple, one of which is greater 
and the other less than it, and placing them alternately^ there 
is exactly as mu^ gained by selling the one above its real 
value as there is lost by selling the other under its value ; 
therefore a mixture of the quantities obtained by the rule, at 
the mean rate, must be equal in value to the simples of which 
it is composed at their respective rates. Again, whatever be 
the number of simples, proceeding with them according to the 
rule, the loss and gain on every pair will balance one another, 
and consequently the loss and gain on the whole will also ba- 
lance one another. I shall illustrate this by an example ; suppose 
tea at 7/, 9/, 12/ per lb. is to be mixed so, that the compound 
may be worth 10/ per lb. Having placed the numbers and 

taken the differences as in the mar- 

i 7-^ » 2 gin, we find that 2 lb. at 7/ and 3 lb. 

10-? 9-N ) Bs 2 at 12/ will make a composition worth 

(l2J^»3+l»i 10/. But by seUiug 2 lb. at 10/, 

which 18 worth only 7/, there ia a 
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gain of 9/, and by selling 3 lb. at 10/, whieh is worth 12/» tfaeze 
is a loss of 6/, the gain and loss balancing each other. Againt 
8 lb. at 9^, and 1 lb. at 12/ make a composition worth 10/* 
But by selling 2 lb. at 10/, worth only 9/, there is a gain of 2/, 
and by selling a lb. at 10/, worth 12/, there is a loss of 2/, which 
again balance one another. Again, 2 lb. at 7/, 2 lb. at 9/, and 
4 lb. at 12/ make a composition worth 10/, but upon 2 lb. at 7/ 
there is a gain of 6/, and upon 2 lb. at 9/ there is a gain of 2/^ 
in all a gain of 8/, and upon 4 lb. at 12/ there is a loss of 8/ 
which balance one another. This relation between the gain 
and loss is not affected by the number of simples, for the gain 
and loss on each pair balance one another, and must therefore 
do so on the whole. 

T|ie answers in this case are not limited to what is obtained 
by linking, for it is evident if we either multiply or divide all 
the results in last example by any number, the products and 
quotients still have the same ratio to each other, and therefore 
answer the conditions of the question, consequently erery ques- 
tion here admits of an infinite series of answers. 
' It is not necessary that all the simples less in value than the 
mean rate should be linked with all that are greater according 
to the rule, for by linking a less with a greater in any order, 
gives a correct answer, and yet different by ever}' different 
method of linking. To illustrate this I shall take the eaoun* 
pie in the text, and link it in every possible way. 




An these different methods of linking give different results 
equally correct; and by applying multiplication and division to 
them, we obtain seven infinite series of answers to the question* 

When multiplying or dividing the results, it is not neoea* 
sary that we should multiply or divide them all, for when only 
one less than the mean rate is linked with one greater, we 
may multiply or divide one pair of results without altering 
'^the others, or we may multiply one pair, and divide another* 
and still have the answer correct. The reason of this is evi- 
dent from what has already been explained. The reason why 
the general rule directs, to Unk all the simple rates which ar« 
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greater than the mixture rate, with all those that are less than 
it, is, that the pupil may know by what method of linking to 
obtain the answer given, without the trouble of workini;^ by 
all the methods before obtaining the answer; bat harixi^ 
found the answer given, the teacher may with propriety cause 
the answers to be brought out to the several questions by all 
the different methods of linking, and the accuracy of them to 
be proved by the balance of gain and loss. 

The endless variety of answers of which this case admits, in* 
stead of being a disadvantage, only tends to render it more 
generally useful. 

Case 5. — The method of finding the quantities of the seve. 
ral simples by linking, is the same here as in last case, and ad- 
mits of the same varieties. The second part of the rule is the 
same as simple distributive proportion, and requires no further 
illustration. But if there are more than one of the 8im}4es 
limited, it will be necessary to find their mean rate by case 1st. 
and to proceed with it as the rate of a simple whose quantity 
is equal to all the limited simples. But if all the other rates 
be less than the mean rate, and the rate of the limited simples 
also be less, then the question is impossible. 

Case 6. — The principles of this case are in every respect the 
same as last, and admits of the same varieties in linking and 
bringing out the simples as Case 4. 

In this case, as well as the two preceding, when any of the 
simples is of little or no value compared with the others, such 
as water with wine, alloy with gold and silver, &c. it is always 
written 0. 

EXCHANGE.— .The calculations in exchange being all per- 
formed by rules already explained it would be superfluous to 
notice them here. 

The doctrine of exchanges is too extensive and too intricate 
to admit of being fully discussed in a treatise of this nature. 
All that can be attempted here is a few cursory observations, to 
illustrate some of its leading principles. Those who wish to 
study the subject thoroughly, will find it ably and fully discus- 
sed in the *^ Ukiversal Cambist," published by Mr. Kelly, 
which is acknowledged to be the most correct and comprehen- 
sive system of exchanges in any language. 

Exchange, as already remarked, is transacted by bankers and 
merchants by means of bills of exchange, settling the mutual 
claims of distant countries without remitting money. For, 
suppose A of Edinburgh owed to B of Amsterdam £100, and 
C of Amsterdam owed to D of Edinburgh £100, tJiese debts 
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migfat be settled, if D would dmr* bill upon C for £100 and 
sdl it A, be would remit it to B, who would receive the 
amount from C, «nd thuf the several daims would be answered 
without remitting money. 

Par of Exchange. — The par between different countries 
ia estunated by the weight and fineness of the coins compered^ 
and generally renuuns the same so long as these are not altered. 
The principal exceptions to this are, when the coins compared 
ai« not of the same metal, that is, the one silver, and the other 
gold, which is the case between Britain and most places on the 
continent of Europe, our standard being gold, and theirs ge- 
nerally silver, in these cases the par fluctuates with the rela- 
tive value of gold and silver bullion. Oold and silver are also 
in a small proportion more valuable in countries remote from 
the mines, occasioned by the expense and risk of transporting 
them* 

Course of Exchan oc— .The course of exchange between 
two countries is seldom at par, for this can never happen un- 
len the exports and imports between them are precisely equal. 
Suppose that France exports to England the same value of 
goods that England exports to France, then the exchange is at 
par, that is, the mutual, debts of the two countries are equal. 
But if the exports from England to France, exceed the imports 
from France, then the balance .of trade is against France ; and 
the demand in Paris for bills on London to remit this balance 
will exceed the supply, and accordingly they will rise in value ; 
whereas the supply in London of bills on Paris will exceed the 
demand, and consequently they will fall in value, and the ex- 
change will be favourable to I^ndon, and must continue so till 
the imports from France equal or exceed the exports to it. The 
course of exchange can scarcely ever exceed the expense of re- 
mitting money, or bullion, for then merchants would remit 
money to pay tiieir foreign debts in preference to purchasing 
bills. Again, when the course of exchange is against any 
country, it acts as a premium for exporting goods to that coun- 
try to which it is in debt, as the bills obtained in payment are 
more valuable on that account. Besides, through the manage- 
ment of bill merchants in effecting dreular exchanges, the fluc- 
tuations of the course of exchange are generally confined 
within very narrow limits. From the combined operation of 
these causes, the course of exchange can never for any length 
(tf time be very much either above or below per. 

Usance.-— I>onb]e usance, and half usanee signify double the 

time, or half the time generally allowed for paying bills of ex- 
dbai^ thus, usaiioe with France is 30 days, double usance 60 
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days, and half usance 15 days after date. When a bill is 
sented for acoeptanoe it is generally allowed to remain with the 
person for a night, and any writing put upon the bill» wfaidi 
does not imply a refusal, is esteemed a legal aoceptaace. 

In every exchange, a fixed sum of the money of one country 
is always given for a variable sum of the other. Thus In ex- 
changes between London and Amsterdam, London givea XI 
sterling for a variable number of shillings and pence Flemish. 
Bat in exchanges with Russia, London gives a variable mmu 
ber of pence for a rouble. In the first case, the higher the 
course of exchange the better for London, for it is more profit* 
able to receive 36/ for £1 sterling, than 34/. In the scoooai 
case, the lower the exchange the better for London, for it is 
more profitable to receive a rouble by paying 3/4 for it, than to 
pay 3/8. Therefore, in all cases, the higher the exchange the 
more profitable for the country which gives the fixed sum er 
rate, and the worse for the other. 

Inland Exchangfs.— -The exchange between LandoB, 
and the rest of Great Britain is always in favour of IxmdOD. 
This arises partly from the great commerce of London, bat 
chiefly from the demand for bills on London to remit revenue. 
Bankers in Edinburgh and Glasgow give drafts on Ijondon at 
SO days date for money lodged with iJhem, and at 30 days dste 
for remitting revenue* In oth^r inland remittances, bankers 
dMrge stamp duty, postages, and a small per centage. 

Exchange with Ireland — The same causes operate in 
producing an unfavourable exchange between Ireland and Lon- 
don, as between the other parts cf the United Kingdom and 
liOadon. Britain gives to Ireland the fixed sum, and receives 
the variable, therefore the higher the exchange the better iat 
Britain and the worse for Ireland. The course of exchange 
with Ireland varies from 6 to 90 per cent* 

ExcBANOE WITH West Indies — In Jamaica the mtio ef 
currency to sterling is fixed at f , that is, £100 sterling is equal 
to j£140 cuirency ; but bills of exchange on London gensnUy 
sell at a premium from 5 to 20 per cent. The ratio between 
Bteiiing and currenoy is not fixed in any other of tlie West 
India islands. 

JSxcnAN«B WITH America.— In Nmth America acsovnts 
we kept as in Britaki, and bills on London aie generally at « 
oensiderable premium. In the United States accounts sie 
kept in £s. sh. and d. as in England, and also in dollars, dimes 
•ad cents ; thus, 10 cents ss 1 dime, 10 dimes «> 1 doUar, 10 
didlars ■■ 1 eagle. The current value of the dollar varies een- 
eidenbly in different states i thus, a dollar in ConiMOtlBBl» 
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Maanehoaetts, New Hampihire, Vermont, and Vuginia is 6/ 
currency, it is therrfore f of stg. In North Carolina and New 
York it is 8/ currency, or j\ of stg. In Delaware, Maryland, 
New Jersey, and Pennsylvania, it is 7/6 currency, or ^ of stgv 
In South Carolina and Georgia it is 4/8 currency, or j| of stg% 
The exchange with Britain is either at par, or so much per 
cent- above or below par according to the balance of trade. 

Exchange with Faavce.— The franc and livre at one 
time were synonymous, the diAerenoe now existing was not 
intentional, but ori|pnated from an inaccuracy in the mint in 
1795, by which the five franc piece was made too weighty and 
was worth 101^ sous instead of 100, and the francs were 
afterwards made in the same proportion. As France gives to 
Britain the variable Cor the fixed sum, the higher the course of 
exchange the better for Britain. 

Accounts in France are now generally kept in francs, cen* 
times, and dedmes. The Napoleon or Louis is equal to 24 
francs. The Louis and double Louts are of gold, the francs of 
silver, and the centimes of copper. 

ExcBAiTGB WITH HOLLAND.-— There are two kinds of 
money used in Holland, the current and the bank money, of 
which bank money is the most valuable, the difference between 
them is called agio, and is estimated at so much per cent* 
Exchanges between Amsterdam and Britain are always trans- 
acted in £s sh. and d. Flenush banco. But by the laws of 
the Netherlands accounts should be kept in florins and cents, 
which is not the case invariably, as some still use guilders 
and stivers in their accounts. Florins and guilders «re syno- 
nymous. In exchanges with Amsterdam,' London gives the 
fixed sum, and receives the variable, therefore the higher the 
Ciourse of exchange the better for Britain. 

ExcHANSB WITH Gebm AMY.-— Bank and current money 
are both used in Geimany as well as in Holland, the agio 
varying from about 18 to 25 per cent. Accounts here are kept in 
marks, schillings, and phenings flambro, both banco and cur. 
rent, also in £s sh. and groats Flemish, which with them is 
an imaginary money, like British sterling. Exchanges with 
Britain are elected by giving a variable number of shillings 
and groats FL for £1 sterling. Hamburg money wae formerly 
called lubs, a contraction for Lubec, the place where it was 
coined ; but lubs is now seldom used, the word Hambro being 
generally employed in its room. The higher the course of 
exchange between Hamburg and London, the better for'Lon>. 
don. From Che table in page 173 it will appear that accounts 
kept differently in different places of Gennany. 

2l 
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ExcHAN&E WITH RuBsiA — The jMur mentiimied in pi^ 
174 is upon the silver rouble— the rouble bank notes were on- 
ginally of the same value as the silver rouble* but are now 
worth little more than a fourth part of its value, and are so 
fluctuating that no par can be fixed with them. Ezehaoget 
with Britain are now given in rouble bank notes. 'The 
lower the course of exchange with Russia the better for Bri- 
tain. 

Exchange with Sweden.— ^Accounts here are kepc in 
rixdollars, shillings, and runstyckens. The higher the ooarse 
of exchange with Sweden the better for Britain. 

£xcHANOE with DENMARK AND Norwat.— The Cur- 
rency here is lligsbank paper money, which for a lon^ time 
has been at a very heavy discount. Exchanges with Britain 
are generally specified in paper rixdoUars, vrbkh are worth 
little more than a third of the silver rixdollar, but from its 
fluctuations, no permanent agio can be specified between them. 
The par given in the text is upon the silver rixdoUar. Ac- 
counts are kept here in rixdollars, marks, and shillings. The 
higher the course of exchange with Denmark the better for 
Britain. 

Exchange with PRussiAi — From the table in page 175 
it will be observed, that accounts are kept diflbrently in dif- 
ferent places of Russia. Besides what are there menticmed, it 
may be of importance .to state, that in Brandenbuiig and Fo- 
marania accounts are kept a little different, for example^ at 
Berlin, Stettin, &c. 18 pfenings s=s 1 good groshen, 24 good 
grosben ss 1 rixdollar. The higher the course of exchange 
with Prussia the better for Britain. 

Exchange with Poland.— The florin and groehen of 
Little Poland and Prussia, are nearly double the vahie of 
those of Oreat Poland given in the text. The exchanges 
between Great Poland and Britain are transacted through 
Holland. 

Exchange with Spain.— In drawing bills of exchange on 
Spain, it is necessary to insert ** payable in effective," 
otherwise they may be paid in Exchequer bills, called ** ▼ai.ss 
REALES," which are less valuable, being always at a consider- 
able discount. Accounts are kept difierently in different pro* 
vinces of Spain. Some in reales, and Maravedies Velkm, aa in 
Madrid, Malaga, &c some in reales, &c., old plate, as in 
Cadiz, Seville, &c. ; some in libras, sueldos, and dineros* as 
in Alicant, Barcelona, &c. divided like the £ sterling. But in 
whatever manner accounts are kept, bills of exchange are ex- 
pressed in plate money. The Vellon money is copper, and 
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the plate money i^silvert of which there are three kinds in 
Spain, namely, old plate, new plate, and Mexican plate, but 
old plate only is used in foreign exchanges. The lower the 
course of exchange with Spain &e better for Britain. 

Exchange with Portugal.— Accounts are kept here in 
rees, and milrees. The exchange with Britain is by the mil- 
ree, for a variable number of pence sterling. The lower the 
course of exchange with Portugal the better for Britain. 

Exchange with Italy. — It will be observed from the 
statement in page 188, that different places in Italy exchange 
with Britain on different pieces, and that some places give the 
fixed sum, some the variable sum. The lower the course of 
exchange with Rome, Naples, Genoa and Leghorn, and the 
higher with Venice and Milan, the better for Britain. The 
exchanges between Britain and Italy are often transacted more 
profitably through France. 

Exchange with Tubket. — The coins of the Turkisli 
empire are at present very far below standard, which has oc- 
casioned their exchange value to fall much below their current 
value. At Constantinople, and throughout most of the empire, 
accounts are kept in piastres, paras, and aspers. A purse is 
^00 aspers, a jux is 100000 aspers. The lower the cqurse of 
exchange with Turkey the better for Britain. 

I shall here subjoin a few remarks on the monies used in the 
East Indies. In the Boubay Presidency, accounts are 
kept in rees, quarters, and rupees, thus 100 rees ss 1 quarter, 
4 quarters ^ 1 rupee, 16 rupees s= 1 gold mohur. The rupee 
is worth about 2/ sterling, but in the financial accounts, sub- 
mitted to Parliament, it is estimated at 2/3, which then bears 
a batta of 16 per cent, against current rupees. In the Madras 
Fbesidency, accounts are kept in star pagodas, fanams, and 
cash, thus 80 cash ss 1 fanam, 42 fanams ^ 1 star pagoda 
^ 4^ current rupees in the company*s accounts. The star 
pagoda is generally estimated at 8/ sterling, but is not worth 
quite so much. In the Bengal P&esidenct, accounts are 
kept in current rupees, annas, and pice, thus 12 pice ss 1 anna, 
16 annas b 1 rupee. But the company's accounts are kept 
in Sicca rupees, annas, and pice, which bear a batta of 16 per 
cent, against current rupees, that is, 100 Sicca rupees are 
equal to 116 current rupees, and 16 Sicca rupees ss 1 gold 
Mohur. The current rupee is generally estimated at 2 shil- 
ling sterling. — 1000 rupees ss 1 lack, 100 lacks sb 1 crore of 
rupees. In the Mysore Country, accounts are kept in 
dudus, fanams, canterraia pagodas, thus 18*2 to 26 dudus k 
1 fanam, 10 fanams ss 1 pagoda, 4 pagodas as 1 gold mohur. 
On the Malabar Coast 3 copper pice b 1 anna, 16 annas 
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= 1 rupee, this rupee is equal to that of Bolkhay. At Cantox 
and throughout the whole of China, accounts are kept in tales, 
mace, candaries, and cash, thus 10 cash ^ 1 candarie, 10 can- 
daries as 1 mace, 10 mace = I tale. Cash is the only money 
in China, and is composed of 6 parts of copper and 4 of lead, 
and 1000 cash are worth about 6/8 sterling. 

The weight and measures of the several countries montioned 
in the text, are giren in such a form as to enable the pupQ to 
reduce them into the British standards, or the reverse. These 
tables are not generally met with in titotises on arithmetic* 
but it is hoped Siey will not be the less acceptable on that ac- 
count. 

Arbitaatiom' of Excbakge.— This case is genenlly 
divided into shnple and compound arbitration, aooordingas the 
course of exchange between three or more places is given. Bnt 
as the one falls directly under simple, and ike other under ooni« 
pound proportion, which should now be weU understood, I 
have classed them under one head, without annexing any par- 
ticular rule. What is called the dhain rule on the ConCineDt, 
is generally used for calculating arbitrations when more than 
three places are concerned, and as it is simpler than the other 
method, I shall subjoin it here. — BuLC JDraw a line (— ^) 
and on its right place the term whose value is required, for the 
first consequent, then under the line on the left, place that 
term which is of the same kind as last consequent, for the 
first antecedent, and on its right place as consequent, the term 
to which it is equal. Proceed in the same manner with all the 
remaining terms, observing to have each antecedent in the 
same denomination as the preceding consequent. Then the con- 
tinued product of the consequents, divided by the continued 
product of the antecedents, gives the answer. The work is 
cancelled as in compound proportion. — Example. A of Edin- 
burgh has credit in Leghorn for 1300 pease, for whidi he can 
draw at 4/2 per pezze ; but not liking this offer, he orders 
them to be sent to Venice at 94 pesse per 100 ducats, thence 
to Cadiz at 320 maravedies per ducat, thence to Lisbon at 690 
rees per peso, thence to Amsterdam at 50 grotes per crusada 
of 400 rees. thence to Paris at S6 grotes per crown, thence to 
Edinburgh at 31 1 pence per crown ; how much was this better 
than the direct exchange^ allowing £9 Ssw 4d. for the expense 
of circular remittance ? 

Antecedents; Consequents. Antecedents. Consequents. 

, 1360pezze. 400 rees a 50 grotes. 

94 pease a 100 ducats. 56 grotes « 1 cnmtu 

1 ducat nm 320 marave. 1 crown «s 31 1> pence. 

272 marave. * 630 rees. 
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5 10 SO 

Uymymys(^yz ^-^^^^^ ^ 

4 7 9 3 4 

Circular a 303 6 8 

1360 X 50d. direct « ■ g83 6 8 

gain by the circular « £20 

Having draMm a line under antecedents, opposite to it under 
consequentA, I write 1360 pezze, the aum whose value is sought, 
then under antecedents and below the line, I write 94 peezze, 
which is the same denomination as last consequent, and under 
consequents their value in ducats ; then under antecedents I 
write 1 ducat the same denomination as last consequent, and 
its vahie 320 maravedies under consequents, and so on with a}i 
the other terms* By this rule the weights and measures of 
different countries are generally compared. Every merchant 
engaged in foreign trade must have occasion frequently to draw 
and remit bills of exchange, he will therefore find his interest 
in being thoroughly acquainted with the arbitration of ex* 
change, by which he may often gain more than those who are 
ignorant of its advantages do by the ordinary profits of their 
business- But in finding a profitable channel for drawing and 
remitting* it should always be kept in mind, that the circular 
exchange must exceed the direct by more than the additional 
expenses attending the circular, with interest for the additional 
time required, otherwise the direct is the preferable. 

INVOLUTION.— It is of importance to observe, when a 
high power of any number is required, that any power of a 
number multiplied by itself gives a power double of that which 
was multiplied, thus the fourth power multiplied by itself gives 
the eighth power. Again, any power of a number multiplied 
by any other power of it, gives a power whose index is the sum 
of the indices of the powers multiplied^ thus, the fifth power 
multiplied by the fourth power gives the ninth power, &c. 
Also any power of a number divided by the number itself gives 
a power wh^se index is one less than the power divided, thuH 
the sixth power of a number divided by the number itself gives 
its fifth power. The expressions square and cube, &c« applied to 
abstract numbers is improper, for it is evident that multiply- 
ing a number by itself cannot produce a superficies, neither can 
a number multiplied twice into itself produce a sohd body; there- 
fore the second, third, &c. power would be more appropriate. 
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SQUARE ROOT — ^The reason for dividiiig into periods 
as the rule directs is, no number multiplied into itself can de 
more than doable the number of figures, thus 99 x 99 =r 9801, 
and 99 is the greatest number that two figures can express. 
Neither can any number multiplied by itsetf want more than 
one figure to double the number of places, thus 10 x 10 ^ 100, 
for the same reason the periods in decimals mnst always be 
complete. The root must therefore invariably consist of as 
many places of integers and decimals as there are periods in 
each. The princip^ upon which the rule is founded is this; 
^^ the square of the sum of any two numbers, rs equal to the 
sum of the squares of these numbers, together with twioe their 
product.** Thus 43 is the sum of 40 + 3 and 43*m 40«+ 3* 
4- (2 X 40 X 3), and taking 40* from each there remains 43* 
— «0*= 3* + (2 X 40 X 3), but 3«+ (« X 40 x 3) = (80 + 3) 
X3, and (80 + 3) X 3-^80 + 3 =3, the least number. There* 
fore, to find the second part of the root, we must divide the 
remainder after subtracting the square of the greater part, by 
double the root of the greater part, adding the quotient to the 
divisor before multiplying. But by the rule we disregard the 
local value of the figure placed in the root, which remains to be 
determined by the subsequent figures, as in simple division, and 
this defect is supplied in the divisor, by annexing the seeond 
figure in the root to double the first, instead of adding it, which 
is the rule. When there are more than two figures in the 
root we always consider those already determined as the greater 
part, and proceed with them as before, till the root is complete, 
or sufiidently extended. The reason for rejecting units place 
in the increased remainders when finding a quotient figure is, 
that it corresponds to the figure which is to be annexed to the 
divisor. The square root is proved thus, multiply the root by 
itself, to the product add the remainder, and thesum is the 
niunber whose root was to be extracted. A knowledge of the 
square root is indispensable in practical mathematics. 

CUBE ROOT.— The reason for dividing the proposed nimi. 
ber into periods of three places is, the cube of no number can 
never have more than three times its nimiber of places, nor ever 
want more than two figures of having three times as many 
places. Thus 9x9x9 = 729, again 10 x 10 x 10 s lOOO ; 
in the first case the number is the greatest which can be ex. 
pressed with one figure, and its cube has only three places ; in 
the second, the number is the least which can be expressed by 
two figures, and its cube wants only two figures of having three 
times as many places. Again, the cube of any number com. 
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posed of two parts, is equal to the cube of the two parts, with 
three times the square of the greater part by the less, and three 
times the product of the greater part by the square of the less. 
Thus 45 is composed of the two parts 40 and 5, and 45*sr 40* 
+ 5« + (40« X 5 X 3) + (40 X 5* X 3), that is 45S« 40* + (40* 
X 3 + 40x5xS4'5")x5, therefore if we divide the difference 
between the given number, and the cube of the greater part, 
by three times the square of the greater part, plus three times 
the product of the greater part by the less, plus the square of 
the less part, the quotient will be the less part ; whidi is the 
rule given in the text. It is evident the divisor here consists 
of three parts, only one of which is known ; but as it is always 
much greater than the other two, ^e use it as a trial divisor, 
and having found a quotient figure by it, we complete the 
divisor, then multiply and subtract. The reason why we annex 
two ciphers to the first part of the divisor, and one to the se- 
cond part is, that we thereby retain the, local value of the 
parts. Again, when the root consists of more than two figures, 
^ we may ^ways consider the figures determined, as the greater 
part, and froxn what is shown above, it is evident that their 
square multiplied by three, and two ciphers annexed must give 
the new trial divisor, because 45* x 3 as 40^ x3+6x40x5 
+3 X 53, and this expression is equal to (40< x3 + 40x5x3 
+ 5») + (40 X 5 X 3) + (5" X 3), that is, to the last complete 
divisor, plus its second part, and double of its third part, which 
is the rule, and much simpler than the other when there are 
many figures in the root. 

By the application of the square, and cube roots, we can of- 
ten extract the root of higher powers, thus to extract the 
fourth root, we may extract the square root, and then the 
square root of that root ; and for the sixth root, we may ex- 
tract the square root, and then the cube root of that root. Ge- 
nerally, when the index of the power whose root is to be ex- 
tracted is divisible by 2 or 3, we may take the square or cube 
root accordingly, which gives a power whose index is that of 
the given power divided by 2 or 3. But as there are some 
cases which may occur in Progressions, and Annuities that 
cannot be performed by the application of the square and cube 
root, I shall here annex a rule for extracting tlie roots of all 
powers. Oeweral Rule. Divide the g^ven number into 
periods, each having as many places as the index of the requir- 
ed root has units, beginning on the right of integers, and 
left of decimals. Find the.first figure of the root by trial, and 
subtract its corresponding power from the first period. In- 
volve the part of the root found, to a power whose index is (me 

1 
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less than the index of the required root, and mttlti|kly it by tlie 
index of the required root, by this product divide die hutt re^ 
mainder increased by the first figure in the next period, and 
write the quotient for the next place of the root- Involve the 
whole root thus found to a power, whose index is equal to the 
index of the required root, and subtract it from aa many pe- 
riods of the given number as are taken in. Increase the re- 
mainder, and find a new divisor as before, aod proceed in the 
same manner till the work is finished* 
Example Required the fifth root of 1258284197543. 

125,82B41,97543(263 
2»= 32 

2* X 5 s 80 )938 increased remainder. 

12582841 
26» s 118813 76 

26* X 5 = 2284880 ) 7014659 incre ased remainder. 

1258284197543 
263« » 1258284197543 

Many other rules have been given for extracting the toou 
of high powers, and the process by some of them is shorter 
than by this ; but I consider that the simplicity of the role 
more than compensates for the additional labour, besides when 
a very high root is required there are generally but few figures 
in it. I shall here subjoin a table of the squares, and cubes of 
the nine digits. 

Roots =1,2, 3, 4, 5, 6, 7, 8, 9. 
Squares 1,4, 9,16, 25, 36, 49, 64, 81. 
Cube » 1, 8, 27, 64, 125, 216, 343, 512, 729. 

This table may be extended to any proposed power. It may 
be observed, that, whenever we annex a period of ciphers in 
the extraction of any root, the root required is intenninate, 
running out in a decimal fraction, \vhich neither repeats, nor 
circulates, and with the exception of the square root, no me- 
thod has yet been discovered which shows the law by which 
they are continued. 

SINGLE POSlTION^Both Single and Double Posidoa 
have been called the Rule of False, the Rule of Telal 
AND Erbou, and the Rule of Suppositiov, but this last 
name is perhaps the most appropriate. The rule is founded on 
the principle that the results are proportional to the supposi- 
tions. In solving questions by this rule it is advisable to use a 
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number upon which the several operations can be performed 
without fractions, as the work is thereby less complicated. The 
questions belonging to this case may be solved by Double Posi- 
tion, and also by other rules. 

Double Positiok. — This case is called double, because it 
requires two numbers supposed, to discover the number sought. 
The rule is founded on the principle, that, the differences be- 
tween the true number and the assumed numbers are propor- 
tional to the differences between the result given, and the re- 
sults obtained by the suppositions. The rule given by Bonny, 
castle for double positioil is simpler than that in the text, but 
as it does not apply to all the questions bel6nging to this case, 
it appears to be injudicious as a general rule. The following is 
Bonnycastle's rule ; ^' Take any two convenient numbers and 
proceed with them separately according to the conditions of the 
question, noting the result obtained from each. Then, as the 
difference of these results, is to the difference of the supposed 
numbers, so is the difference between the true result and either 
of the former, to the correction of the number belonging to the 
result used, which correction being added to that number, 
when it is too little, or subtracted from it when it is too great, 
will give the answer required.'*— Now, this rule will not apply 
when the result of the operations to be performed on the re- 
quired number, gives that number, or some multiple or part of 
it, and not a known number. Had Bonnycastle been aware of 
this circumstance, he could not have given it as a general rule, 
or supposed it " better adapted to practice than any other pre- 
viously devised.** It may be observed that, when any root, or 
power of the required number is involved in the result given in 
the question, the rule gives only an approximation to the re- 
quired number, which may always be brought nearer to the 
truth than any proposed difference. When therefore the rule 
is used in approximations, the numbers supposed should be 
taken as near as possible to the truth, and having foimd the re- 
sult by the first supposition, use it, and either of the other 
numbers which is nearest to it, or any other number which 
may appear still nearer to the truth, with which perform the 
same operation, and u^e the result as before, and so on till the 
approximation is sufficiently accurate. This approximation, 
besides its use in arithmetic, is often the most convenient me- 
thod of approximating the roots of equations, and of asceitain- 
ing the value of imknown quantities in complicated expressions 
in algebra. 

ARITHMETICAL PKOGR£SSION.— Although this name 
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has for ages been given to the Rule t-o which it is here annczedi 
yet it cannot be vindicated from the charge of being improper- 
ly applied, because the series belongs to geometry in. coxninon 
with arithmetic Both arithmeticid and geometrical progres- 
sions have been more properly named, the one progression by 
differences, the other progression by quotients. 

Case 1. — In every arithmetical series, the sum .of the ex- 
tremes is equal to the sum of any two terms equally distant from 
them, and to double the middle term when the number of terms 
is odd. Therefore the sum of the extremes multiplied by the 
number of terms must give a number equal to twice the sum of 
the series, or the ha}f of it is the sum, which is the rule. The 
reason of the rules for the other cases may all be derived from 
the principle here stated, and may be given as a useful exercise 
to the advanced pupil. An arithmetical mean between two 
numbers is half their sum. 

OEOMETRICAL PROGRESSION — In eveiy continued 
geometrical series, the product of the two extremes is invariably 
equal to the product of any two terms equally distant from 
them, or to the square of the mean when the terms are odd. 
This is evident, because the greatest extreme differs from the 
one next less, in the same ratio as the second term varies from 
the first, whether tl^ series be increasing or decreasing. Every 
geometrical series isi produced by multiplying the first extreme 
by the ratio for the second, the second again by the ratio for the 
third, and so on. In every infinite decreasing series, the 
last extreme may alway be considered as nothing. Caiae 4 
was inadvertently limited to an increasing series, but it is 
equally applicable to a decreasing series, and is the rule by 
which we find the value of a repeating or circulating dedmaL 

Thus 3 repeated for ever, is a decreasing geometrical series^ 
whose ratio is 10, and multiplying 3 by 10 and dividing the pro> 
duct by 10 — I, is equal to ^'^ X ;L0 s {^ -^ 9 cs {^ ss{ ; again 
15 repeated for ever, is a decreasing series whose ratio is 100, 
and ^% X 100 = V^,o, & VcV -h 99 = ifgg - if = ,V From 
the principles here stated the reason of the rules for the several 
cases may easily be deduced. Progressions have been but par- 
tially treated of; for a minute, and clear elucidation of this 
subject, the advanced pupil may consult Alexander Maloom's 
Arithmetic, Aberdeen, 1730. 

PERMUTATIONS AND COMBINATIONS — ^These 
cases being of little importance in real business, I shall not en- 
ter upon an explanation of them here, they are fully explained 
in the work already referred to for progressions. 
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COMPOUND INTEREST AND ANNUITIES. Under 
this head I have only introduced such cases as most frequently 
occur in businese, for this reason no notice is taken of annuities 
at simple interest which are unjust in principle, and never act- 
ed on in practice. Construction of the Tables. Table 
I. This table is constructed by writing the amount of £1 at the 
several rates, for the first year, then t))e square of these amounts 
for the second year, their cube for the third year, and so on for 
any number of years. These involutions are performed by con- 
tracted multiplication of decimals.— A fplication. It is evi- 
dent that the tabular numbers, are the amount of £1 for their 
corresponding rates and times, therefore any of these numben 
multiplied by a proposed sum, must give its amount for the 
time and rate corresponding with the tabular number. If the 
time required is not in the table, it may easily be found, for 
supposing we required the tabular number for 15 years at 4 per 
cent., it is the product of the numbers opposite to 10 and 5 
years under 4 per cent., and for 00 years at 5 per cent, it is 
the product of the tabular number opposite 30 years, under 5 
per cent, by itself, and so on for any number. 

Table 2. This table is formed by dividing £1 by the corre- 
sponding numbers in the first table, and these numbers repr^ 
sent the present value of jGI for their corresponding time, and 
rate.<-«ApPLiCATiON. It is evident that the present value of 
£1, multiplied by any number of £s, will give their present 
value ; therefore the tabular number corresponding to any time, 
and rate, being multiplied by a proposed sum, must give its pre- 
sent value for the same time and rate. 

Table 3. This table is formed by writing a unit fer the first 
number in it, the second number is the first number in TaUe 
Ist. increased by a unit, the third number is the sum of the 
first and second numbers in Table Ist. increased by a unite, the 
fourth is the sum of the first, second, and third increased by a 
unit, and so on. — ^Application. It is evident that the amount 
of £1 annuity, multiplied by any proposed annuity, will give its 
amount, therefore if the tabular number corresponding to any 
proposed rate, and time, be multiplied by any annuity, the pro- 
duct is the amount for the time and rate. 

Table 4 This table is formed by writing the first num. 

hers in table 2d. for its first, then the sum of the two first for 
its second, and the sum of ihe three first, for its third, and so 
on; these numbers are the present value of £l annftity for 
their corresponding time and rate. Application.— ^inoe 
the tabular numbers are the present value of £1 annuity for 
their respective rates and times, it is evident that any tabular 
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number, multiplied by a proposed annuity, niicNf git« its pre- 
sent value for the time, and rate, corresponding to tlie tabolttr 
number, 
y « Table 5. — ^The numbers in this table are found by dividing 
7^1 by the corresponding numbers in table 4di. ArrLiCA- 
'jtiov. — Since the tabuUir numbers represent tlie amiiiity 
$: iehich £1 will purchase, at their respective rates, and times, it 
is evident that any tabular number multiplied by a given eon, 
must give the annuity which that sum will purcfaaiw for the 
time and rate corresponding to the tabular number. 

It is presumed that these remarks will enable the pvpil t» 
extend the tables at pleasure, and to ap|>ly them praperly to 
their different purposes. 

Tables 6 and 7. — The construction of 'diese tables, and 
their application to life annuities is a subject both too eonspll* 
cated, and too extensive to admit of being treated- satisfaofeoriiy 
in such a work as the present ; and although their ap^eatioii 
is simple, the principles on which they are founded cannaC be 
perfectly understood without some knowledge of algebnu Tliosa 
who wish to understand this subject perfectly, may oonsell 
Price on annuities, where they will find it treated at f«U 
length, both in theory and practice ; the writings of ItforgaD^ 
Moivre, and Simson on annuities may also be consulted witli ad* 
vantage. Tables 6 and 7 are founded on the principles whieii 
these authors have laid down, by the joint appKoation of the 
doctrine of chances, and compound interest to the Norttump^ 
ton tables of the actual duration of human life. 

DUODECIMALS Since 12 duodecimal inches make a 

square foot, each duodecimal inch is equal to 12 sqiiHre incfacs; 
and since 12 duodecinml solid inches make a cubic foot, one 
duodecimal solid inch is therefore equal to 144 ouUc inches* 
When the number of feet in the factors is great, instead of 
using the general rule, it is often better to multiply the feet 
by the feet, then take aliquot parts for the lower denoiiiina* 
tions of the multiplier out of the multiplicand, and aK^oot 
parts for the lower denominations of the multiplfeand out of 
the feet only of the multiplier, the sum of these is the answsiv 
When yards are given in the factors, they should be reduced 
to feet before applying the rule. In measiuing logs, ftc. when 
they are not the same breadth and depth at both enda, which 
is generally the case, add the breadth at one end, to the brasdtk 
at the other, and the depth at one end to the depth at ths 
other, then the half of these sums, is the mean breadth mod 
depth. When a round tree tapers irregularly, the girt shovld 
be taken in several places, and the sum of these divided by the 
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number of places* ii the mean girt. Although this rule is 
sanctioned by custom, yet the content of round timber found 
by it, is less than the truth by nearly J part of the whole. 
When trees are girt with the bark on, an allowance is made 
for it, by deducting about y^, of the whole girt for oalf, and 
less or more for other wood, in proportion to the thickness of 
the bark. I shall here subjoin a few rules for the measure- 
ment of round timber, by which the results are more accurate 
'- — Multiply I of the girt by double the length of the tree, and 
the product is the truth within about a foot in 190~Multiply 
the square of the mean girt by the length of the tree, and 
from -^j of the product subtract k of itself, the remainder is the 
answer, and differs from the truth by only 1 foot in 2300. — If a 
tree be cut exactly in the middle the two parts will measure by 
the common rule more than the whole tree, or any other two 
parts into which it can be cut.— If a tree be cut where the girt 
is i of the greatest girt, the greater end will measure the most 
possible ; and this part often exceeds the measure of the whole 
tree before it was cut* — To cut a tree so that the greater end 
may measure as much as the whole tree uncut. To four times 
the sum of the girts at the two ends, add their difference ; mul- 
tiply this sum by the difference of the girts, and from the square 
root of the product, subtract the difference between the differ- 
ence of the girts and twice their sum, multiply this remainder 
by the length of the tree ; and the product divided by twice the 
difference of the girts gives the length to be cut off fixmi the 
smaller end ; the greater end will then measure as much as the 
whole tree before it was cut. 

TONNAGB OF SHIPS. Besides tbe rule given in the 
text, several other methods are employed to find the tonnage. 
If the measure be taken from the light mark, to the full draught 
of water when laden for the depth of the ship, and this be mul- 
tiplied by her length and breadth, the product divided by 100 
for war &ips, and by 94 for merohant ships, gives the tonnage. 
Again shipwrights in London multiply the length of the keel, 
by the breadth, and by half the breadth of the diip, taken from 
outside t-o outside; and this product they divide by 100 for war 
ships, and by 94 for merchant ships to give the tonnage. In the 
Royid Navy the following method is used. From the height of 
the hawse holes at the foreside of the stern, and also from the 
back of the main port at the height of the wing transom, let 
fall perpendiculars, from the distance between these perpendicu- 
lars, subtract } of the extreme breadth of the ship, and as 
many times 2^ inches as there are feet in the height of the 
wing transom above tbe upper edge of the keel, the remainder is 

2k 
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the length of the keel for tonnage, which multiplied by the 
extreme breadth, and the product again by half the breadth, 
this last product divided by 94 gives ^e tonnage. 

ARITHMETICAL TABLES OF WEIGHTS AND 
M£ASUK£S.~The several tables of weights according to the 
old and new system, are best compared by the troy graine in 
each. Although the several standard measures may be readily 
and accurately converted from the old, into the new, and the 
reverse, by means of the cubic inches in each; yet I shall here 
subjoin a few remarks, to render that operation as simple and 
expeditious as possible. 

Wine Measure. — To convert any denomination of old 
wine measure into imperial. Multiply .8331 1093 by the old» the 
product is the new in the same denomination as you multiplied 
by. To convert imperial measure into old, Multiply 1.200320346 
by the imperial, the product is the old in the same denomina^ 
tion as you multiplied by. 

Ale Measure. — To convert the old measure into imperial, 
Multiply 1.01704454438 by the old, the product is the new in 
the same denomination you multiplied by. To convert the 
imperial into the old. Multiply .983341 13439 by the imperial, 
the product is the old in the same denomination. 

Scotch Liquid Measure. — To convert standard Scotch 
gallons into imperial, multiply 2.9834466989 by the Scotdi, the 
product is the imperial. To convert imperial gallons into 
8cotch, multiply .3351828749 by the imperial, the product is 
the Scotch gallons. 

Dry Stricken Measure. — To convert Winchester mea- 
sure into imperial. Multiply .969447267 by the Winchester, 
the product is the imperial in the same denominatimi. To 
convert imperial measure into Winchester, multiply 1.031515621 
by the imperial, the product is the Winchester in the same de- 
nomination. 

Standard Dry Heaped Measure. — ^To convert the old 
standard heaped measure into imperial, multiply 1.09462485932 
by the old, the product is the new in the same denomination 
as you multiplied by. To convert imperial measure into the M 
standard, multiply .91355498779 by the imperial, the product 
is the old in the same denomination as you multiplied by* 

Scotch Standard Wheat, &c. Measure.— ^To convert 
liniithgow wheat firlots into imperial bushels, multiply 
.9905968464 by the firlots, the product is the imperial bushed ; 
and to convert imperial bushels into wheat firlots, multiply 
1.0094919527 by the bushels the product is the firlots. To con- 
vert Linlithgow wheat bolls into imperial quarters, mokiply 
.4952986486 by the bolls, the. product is the quarters; and to 
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convBrt imperial quarters into Linlithgow wheat bolls, muldply 
2.0169839055 by. the quarters, the product is the bolls. To 
convert Linlithgow wheat chalders into imperial quarters, mul- 
tiply 7.9247783786 by thechaldere, the product is the quarters ; 
and to convert imperial quarters into Linlithgow chalders, 
multiply .126816494» by the quarters, the product is the chal- 
ders. 

Scotch Standard Measure for Barley, Oats, &c.m 
To convert the Linlithgow barley firlot into imperial bushels* 
multiply 1.4451066454 by the firlots, the product is the bushels ; 
and to convert imperial bushels into barley firlots, multiply 
.6919904514 by the bushels, the product is the firlots. To con. 
vert Linlithgow barley bolls into imperial quarters, multiply 
.7453250393 by the bolls, the product is the imperial quarters ; 
and to convert imperial quarters into Linlithgow bolls, multiply 
1.3384209087 by the quarters, the product is the bolls. To 
convert barley chalders into imperial quarters, multiply 
11.9252006302 by the chalders, the product is^the quarters ; and 
to convert imperial quarters into Linlithgow chalders, multiply 
.0834173356 by the quarters, the product is the chalders. 

Square Measure. — To convert Scotch acres into imperial 
acres, multiply 1*261183449 by the Scotch acres, the product is 
the imperial acres, and to convert imperial acres into Scotch, 
multiply .79290606 by the imperial, the product is the Scotch 
acres. 

N. B.— When the quantities to be converted are small it will 
be unnecessary to use the whole of the decimal given above ; 
but the more places that are used, the more accurate will be the 
result. Any rules which I have seen for converting the old 
wine, ale, Winchester, and dry measures, into imperial, are im- 
properly limited to a gallon or bushel ; but it is evident, since 
the multiples, and sub -multiples of these tables are all the sam^ 
that whatever ratio a gallon, or bushel, of the one bears to the 
other, the same ratio must exist between any denomination of 
the one and the same denomination of the other. It may still 
farther be remarked, that by the late acts of Parliament 1824 and 
1825, for establishing uniformity in weights and measures, the 
imperial yard is declared to be the unit, or only standard mea- 
sure of extension, from which all other measures of extension, 
whether lineal, superficial, or solid, shall be derived ; and that 
the distance between the centres of the two points in the gold 
studs, in the straight brass rod in the custody of the clerk of 
the House of Commons, whereon the words and figure *< Stan- 
dard Yard, 1760,** are engraved^ is the standard of this yard. 
The standard of the imperial troy pound, is the brass weight of 
one pound troy, made in 1758, now in the custody of the clerk 
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of the tlouse of Commons. This pound is divided into 5760 
grains, and 7000 of these grains is declared to be the standard 
avoirdupois pound. The standard imperial gallon oontaina ten 
pounds avoirdupois of distilled water, weighed in air, at the 
temperature of 62 degrees of Fahrenheit's thermometer, the 
barometer being at 30 inches, and is the unit of the measores of 
capacity- for all liquids, and dry goods not measured bj heaped 
measure. The bushel, containing eight imperial gallons is die 
standard unit of dry heaped measure, its form being round, 
with a plain and even bottom, and its dimensions 19| inches 
from outside to outside. In using the bushel it is to be heaped 
in the form of a cone having the outside of the bushel for the 
outside of its base, and its height to be at least six inches above 
the measure. The measures for the subdivisions of the bushd 
are to be made cylindrical, having the diameter at least double 
the depth; and in using them, the height of the heap is to be 
three-fourths of the depth of the measure, the outside of the 
measure being the extremity of the base. 



QUESTIONS FOR EXAMINATION. 

NUMERATION AND NOTATION.-,!. What does 

arithmetic as a science treat of ? — 3. What does arithmetic as 
an art treat of? — 3. Is arithmetic of much use in a conuner- 
cial country ? — 4. What are the characters used in arithmetical 
calculations ? — 5. What are these characters called ?— 6. Can 
every finite number be expressed by these characters ?— 7. By 
whom was arithmetic first brought into Europe ? — 8. What is 
the sign of equality, and what is it called ? — 9. What is the 
sign of addition, and what is it called ? — 10. What is the sigii 
of subtraction, and what is it called ? — 11. What is the sign of 
multiplication, and what is it called ? — 12. What is the sign <^ 
division ? — 13. W'hat is the sign of proportion? — 14. What is 
the sign of the square root, and what is it called ? — 15. What 
does numeration teach ? — 1 6. What is meant by the single vahie 
of a figure? — 1 7. What is meant by the local value of a figure ?^- 
18. How much is the single value of a figure increased by every 
place it is removed towards the left ? — 19.M^hat is the use of the 
cipher ?-.~20. How is the numeration scale divided in Britain* 
and how read ?«~21. How is it divided on the continent of 
Europe ? — 23. What are the 1st, 3d, and 3d places on the right 
of a number called ? — 33. What are the ith, 5th, and 6th places 
on the right called ? — .34. What is the second period called, and 
how many figures are in it ? — 35. What are the Sd, 4th, 5tb, 
6th, 7th, 8th, 9th, and 1 0th periods called? — 36. How many 
places would you remove 7 from the right to make it Bereiity 
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minion, and how many to make it seren htindred billion ?— *• 
87. What place in the scale docs tens of trillions occupy ? — 28. 
What place does hundreds of thousands of quadrillions occupy? 
«-4B9. What place does hundreds of quintillions occupy ? — 30> 
What place does tens of thousands of sextillions occupy ? 
—31. What place does hundreds of nonillions occupy?— 32. 
How would you read a large number expressed in figures ? — 33. 
What does notation teach ?— 34. When a number is given in 
words, how do you express it in figures ? — 35. What is the best 
method of learning notation ? — 36. Is the ^oman notation still 
in use ? — 37. By what letters did they express their numbers ? 
•->S8. What was the single value expressed by these letters ? 
^-39. When a letter was repeated, what did it signify ? — 40. 
When a letter representing a less number was placed before one 
representing a greater number, what did it signify? — 41. What 
did a letter representing a less number placed after one repre- 
senting a gpreater number signify ? — 43. How much did an in- 
verted 3 placed after jq increase its value ?— 43. What effect 
had a G not inverted placed after j3 ? — 44. What was the ef- 
fect of annexing and prefixing C to Cj^ ?-^-45. How much did 
a line placed over a letter increase its value ? 

SIMPLE ADDITION — 1. What are the fundamental rules 
t>f arithmetic ?— 3. What is a simple, and what is an abstract 
number ?^3. What does simple addition teach? — 4. Is it 
equally applicable to simple and abstract numbers ?.— 5. H ow da 
you write numbers for addition ? — 6. What do you understand 
by writing like places under each other ? — 7. On what principle 
is addition founded ? — 8. Why do you set the right hand figure 
under the column added p.~9. Why do you add the other figures 
to the next higher column?— 10. Why do you write the whole 
-sum of the left hand columns? — 11. How do you prove addi- 
tion ? — 12. Why do you cut oflT the under number in prefer- 
ence to the upper ? — 13. What is the reason that the sum of 
the second addition added to the number cut off gives the same 
as the first sum ? — 14. What are the methods of proof given in 
the notes ? — 15. On what principles is the third method found- 
ed ?.— 16. Under what circumstances does this method prove 
the work right when it is actually wrong? 

SIMPLE SUBTRACTION 1. What is simple subtrac- 
tion ?-.-2. How do you place the numbers for subtraction ? — 3. 
Is it necessary that the least number be placed below 7-,—4h How 
do you perform simple subtraction ?.^5. Must you always take 
the ntimbers which occupy the same place in the scale from eaieh 



402 QUESTIONS ON SIMPLE M0LTIFLICATI6N* 

other ?-o6. When you cannot take the under figure from the 
upper what do you do ? — 7. Why do you place the one you. bor- 
row, on the left of the other ?— 8> Has this the same effect as 
adding 10 ? — 9. Why is the one taken from the next figure 
equal to 10 ? — 10. When there are ciphers between the figure 
which is too little and the next significant figure, what be<;omes 
of them ? — 11. What is the reason they become nines ?— >12* 
Do any of the figures in the subtrahend change their value ?-— 

13. Does any figure but in the minuend change its value ?-^ 

14. What is the upper number called ?— 15. What is the under 
number called ? — 16. What is their difference called ?-^.17* 
How do you prove subtraction ?— 18. What is the reason of 
this proof? — 19. What is the second method, and its reason ?-* 
20. When two, or more numbers are to be subtracted from two 
or more numbers, how would you proceed ? 

SIMPLE MULTIPLICATION^!. What is mnkiplica- 
tion ? — %. What is the number to be multiplied called ? — 3k 
What is the number by which you multiply called ?— 4k What 
Is the number obtained by multiplying called ? — 5. Have these 
numbers any common name ?— 6. Is the truth of the operetion 
affected by making the multiplicand the multiplier, and the 
multiplier the multiplicand ?--«7. How do you place numbers 
for multiplication? — 8. How do you multiply when the multi- 
plier is a single figure ? — 9. How do you proceed when the muU 
tiplier has more figures ?-^10. Whydo you place the right hand 
figure of each product under the figure you are multiplyinj^ by? 
—•11. Having found the several products, how do you find the 
total product ? — 12. How do you prove multiplication ?— >13- 
On what principle does this proof depend? — 14. Whatoiber 
methods do you know for proving it ? — 15. Which of the me- 
thods is the most natural ? — 16. How do you ]irove multiplica- 
tion by division? — 17. What is the reason of this proof ?—>lH- 
What is the other method of proof? — 19. How do you prove 
multiplication by casting out the nines ?— 20. On what prin- 
ciple does this method depend ?-^21* What are the errors which 
this method does not detect ? — 22. How do you multiply bv 
10, 100, 1000, ^c. ?^23. What is the reason this methodgivM 
the true product? — 24* How do you work when there are 0*8 
on the right of factors ? — 25. On what principle is this method 
founded ? — 26* When the multiplier is the product of numbers 
under 12, how do you proceed ? — 27. What is the reason ef 
this method ? — 28. When a figure in the multiplier repeated 
any number of times under 13, gives another figure or figures 
in it, how is the work performed most concisely ?— 29* May tbe 
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figures in the multiplier Be taken in any order ? — 30. What is 
chiefly to be attended to in snch cases ?~-31. On what principle! 
does this fourth contraction depend? — 32. How do you multiply 
by numbers between 12 and 20 in one line ? — 33. What is the 
jninciple on which this method depends ?^-34. When there are 
one, or more ciphers in the multiplier, and not on the right of 
it, how do you proceed ?— -35. When writing the multiplier may 
ciphers be left out ? — 36. Since ciphers are passed over when 
multiplying, and yet cannot be left out of the multiplier, what 
effect have they ? — 37. If the multiplier has any figure in units 
place, and two or more l*s on its left ; how would you bring 
out the product at once ? — 38 1 When the multiplier consists of 
any two figures ; how would you bring out the product at once ? 
— d9. How is the product obtained at once when the multiplier 
has any digit on the right, 1 on the left, and ciphers between? 
— 40. If there are several 1*8 on the left, how do you proceed ? 
—41. How do you bring out the product at once when the mul. 
tiplier has one in all its places? — 42. When the multiplier has 
any other digit than I, or 9 in all its places, how is the product 
produced with the least labour ? — 43. On what principle does the 
six preceding cases depend ? — 44. How do you multiply when 
the multipUer is all nines? — 45. After annexing the ciphers to 
the multiplicand, why do you then subtract the multiplicand 
from itself thus increased ? — 46. How - do you multiply any 
number consisting of 9's by itself, or by any other number con- 
sisting of 9*8 ? — 47. What is the shortest method of multiply- 
ing by 5 ?— .48. What is the reason this method gires the true 
product ? — 49. Can this principle be extended to many cases ? 
•—.50. Can the principles of the contractions given in the text, 
and notes, be extended to other cases not given ?— 51. How do 
you table the multiplicand ? — 52. Is the work shortened by this 
method ? — 53. What then is the advantage resulting from iff 
-^5^ How is the work performed when the table is formed ?.— 
8S, Is there any other method of tabling the multiplicand ?— 
56. How do you table the multiplicand by Napier's rods ? — 57* 
M^en the multiplicand is tabled by the rods, how do you take 
out the product by the several figures ?— 58. Can the factors 
change places without altering the product ?— .59. If several 
numbers are to be multiplied together, is the last product tfaa 
same in whatever order they are taken ? — 60. What is this pro- 
duct called in reference to these factors ?— .61. If one, or both 
factors be divided into any number of parts, and ei^h part of 
the one be multiplied by ^e whole or each part of the oUier,- it 
the sum of these products equal to the. product of the two fac- 
tors P--62. What is the reason that the sum of the products of 
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all the parts of one number, by the whole, or all the parts of 
another, is equal to the product of those numbers ? — 63. When 
the multiplier contains a fraction of which the upper figure Hi 1, 
how do you multiply ? — 64. What is the reason you do not place 
the first figure of the product by the figure in units place of the 
multiplier, under the tens place of the product by the fractional 
part ? — 65. When the upper figrure of the fraction in the multi- 
plier is greater than 1 ; how do you proceed with itP-^-GG. What 
is the reason of this process ? 

SIMPLE DIVISION— 1. What is division ?— 2. What is 
simple division ?— 3. What is the number to be divided called ? 
— -i. What is the number you divide by called ?— 5. What Is 
the number of times the divisor is contained in the dividend 
called ? — 6. If any thing remain after division what is it call* 
ed ? — 7. Uow do you perform division by the general rule ?^ 
8. What is the principle on which this rule is founded ? — 9. 
When the divisor is large, how do you find how often it is con* 
tained in the several parts of the dividend ?-.-10. When yoii 
require two places of the dividend to contain the first figure of 
the divisor, under what place of the dividend. do you write the 
first figure of the product by the quotient figure ? — 11 • How do 
you know when the quotient figure is too great?— 12. How 
do you know when the quotient figure Is too small ? — 13. How- 
do you know when the quotient figure is correct ? — 14. "When 
the divisor and dividend have the same number of places, can 
it contain the divisor more than 9 times? — 15. What is the 
reason it cannot contain the divisor above 9 times ? — 16. If the 
divisor and dividend have the same number of places, but the 
divisor is not contained in the dividend, by annexing another 
figure to the dividend, can it contain the divisor above 9 times ? 
«^17. What is the reason it is not then contained above 9 times ? 
*-18. How do you prove division by the method given in the 
text ? — 19. What is the reason of this method of proof ? — 20L 
How many methods to prove division are given in the notes ? 
•^21. What is the first of these, and the reason of it? — 28. 
What is the second method, and the reason of it ?— 23. What 
is the third method of proof, and the reason of it? — 24. What 
is the first contraction, and what is its principle ?— >25. What 
is division called when performed by this contraction ?«-28. 
What is the second contraction, and the reason of it ?— 27. Arm 
the places cut off, what would remain by the general role ?— 
28. What is the third contraction, and its principle ? — 29. How 
do you find the true remainder in this contraction ?— SO. What 
is the fourth contraction, and its principle ?— 31. What is th« 
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rule in the text to find the true remainder ?— 32- What is the 
principle on which this rule is founded ? — 33. What is the first 
method in the notes to find the remainder ? — 34. What is the 
reason this method gives the true remainder? — 35. Hliat is the se- 
cond method in the notes to find the true remainder, and on what 
principle is it founded ? — 36. How do you perform division by 
the Italian method ? — 37. What is the principle on which this 
method is founded ? — 38. In what does this method differ from 
the general rule ? — 39. Can you table the divisor as you did the 
multiplicand ? — 40. What are the advantages of this method ? 
—^41. How do you find the quotient figure by this method ?— 
42. On what principle is this method founded ? — 43. How do 
you divide when the divisor contains a fraction ? — 44. When 
you multiply the divisor and dividend by the same number, do 
you alter the value of the quotient ? — 45. Why then do you 
multiply them by the under figure of the fraction ? — 46. How 
would, you divide when the divisor ends with 5 ? — 47. Why do 
you multiply by the digit which gives most ciphers ? — 48. Mfhy 
do you multiply the dividend by the same figure ? — 49. On what 
principle is this method of division founded ? — 50. How do you 
divide when the divisor consists of the same figure repeated in 
all its place8, and how is the remainder found ? 

REDUCTION — 1. What is reduction ?— 2. Into how many 
cases is reduction generally divided ? — 3. What is the first case 
of reduction ? — 4. How is reduction descending performed ? 
5. Why do the denominations change at every step of the pro« 
cess ?-^6. When there are lower denominations what is done 
with them ?— 7. Is the last product in reduction descending al* 
ways the same value as the number which was given to be re- 
duced ? — 8. What then is the effect produced by the multipli- 
cations ? — 9. What is the second case of reduction, and how is it 
wrought ? — 10.- How do you know to what denomination re- 
mainders belong ? — 11. Why are the denominations changed by 
every division ?•— 12. Is the last quotient and remainders equal 
to first dividend ? — 13. What then is the effect produced by 
division in this case ? — ^14. What is the third case of reduc- 
tion, and how performed ? — 15. What is the principle on which 
this rule is founded ? — 16. How do you prove the several cases 
of reduction? — 17. How do you convert £s into guineas, and 
guineas into £s ?-~18. What is the shortest method of con- 
verting ells English into yards, and yards into ells English ?-.« 
19. Can you give any general rule by which many questions 
belonging to this case may be contracted ? 

s 

' COMPOUND ADDITION 1. What is compound add] 
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tion ?— 2. How do you write down nambers for oompouad id- 
dition ?— -3. How do you perform compound addition ? — 4. How 
does compound addition differ from simple addition?— -5. On what 
principle is the rule for this case founded ? — 6. In compound 
addition, can there be a sum under any denomination in whicb 
the answer is not required, equal to or greater than a unit of 
next higher denomination ?— 7. What two rules are employed 
in compound addition ? — 8. Are the several denominadont 
added as if they were separate accounts in simple addition ?«— > 
9. What is the reason you divide the sum of die farthings by 
4 ? — 10* Why do you divide the pence by 12, and the shillings 
by 20 ? — 11. When there is a remainder, what is done with it ? 
12. What do you do with the quotient of those divisions?-— 13. 
Can compound addition be performed, and the several denomi- 
nations brought out properly, without division ? — 14. What it 
the methods by which you do this ? — 15. What objection is com* 
monly made to this method?— 16. For whom is this method 
principally useful ? 

COMPOUND SUBTRACTION I. ^Vhat is compound 

subtraction ? — 2. How do you write the numbers for com- 
pound subtraction ? — 3. How do you perform compound sub- 
traction ? — 4. If any denomination of the subtrahend is greater 
than the corresponding one of the minuend, how do you pro- 
ceed ? — 5. What do you understand by adding a unit of next 
higher denomination to any place of the minuend ?— >6. Accord. 
ing to this rule do you ever add to the subtrahend ?— 7. How 
do you prove compound subtraction ?.— 8. On what principla 
does this rule depend ? — 9. Wherein does this rule for com- 
pound subtraction differ from that commonly given in hooks on 
arithmetic ? — 10. By which of these rules is the process most 
distinct? — 11. If the minuend and subtrahend both consist of 
two or more numbers, how do you perform the operation ?— 
12. What two rules do these questions involve?— 13. Can the 
remainder of any denomination be equal to or greater than a 
unit of next higher denomination ? 

COMPOUND MULTIPLICATION,— 1. What is com- 
pound multiplication ? — 2. What two rules enter into the ope- 
ration of compound multiplication ? — 3. What is the general rule 
for performing compound multiplication ?— 4. Can the sum of all 
the remainders ever amount to a unit of the highest denomina* 
tion ?— 5. What is the principle on which the general rule is found- 
ed ? — 6. When the multiplier is composite, and the product of 
numbers under 13, how do you perform^the operation ?— 7. What 
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is the principle on which this rule ii founded ? — 8. Under what 
drcumstanoes does this rule become of little practical use ?«— 9« 
Whtn the multiplier is not a composite number, how do you pro- 
ceed with it ?•— 10. On what principle is this rule founded ?«-.ll. 
Is the result the same when proceeding by the rule, whether the 
composite number taken be greater or less than the giren mul^r 
tiplier? — 12. When the multiplier is large, how would you per* *' 
form the operation ?-«-lS On what principle is this rule found* 
ed ?«-14. Why do you multiply the multiplicand by ten as often 
wantingoneas there are figures in the multiplier? — 15. Whenwa 
hare multiplied the multiplicand by ten, as directed in the rule, 
if we consider the multiplicand as units place, what name is ap* 
propriate to the several products ? — 16. What is the rule given 
ia Uie notes for this ease? — 17. When there is a cipher in any 
place of the multiplier, do we repeat the corresponding place of 
the multiplicand when bringing out the products for the an* 
swer ?— 18. Docs this rule admit of general application ?.^19. 
What is the fifth rule for compound multiplication ?.— 20. Does 
this rule belong strictly to multiplication?— -21. When there is 
a fraction in the multiplier, what is done with it ?— -22. When 
the vahie, weight, &c. of one article is given, to find the value 
weight, &c. of any number of articles, how would you do it ? 

23. When the wages earned, provisions consumed, interests of 
money gained, &c in a year, month, or day, Slc. is given, to 
find how much it would amount to in any given number of 
years, months, weeks, or days, &c. how would you do it P^— 

24. What is the best method' of ascertaining in all mixed ques« 
tions, when multiplication is required ? 

COMPOUND DIVISION— 1. What is compound divi- 
sion ?•— 2. Are there not several ways of putting questions in 
compound division ?— 3. Can you repeat the several ways of 
expressing the question ?— -4. What is the reason that aU 
great quantities in money, weight, and measure, have been 
subdivided into lesser quantities, or denominations ?— 5. When 
any inferior denomination stands unconnected with a superior 
denomination, may we with propriety express in it a value, or 
quantity, greater than the next higher denomination of the spa- 
des to which it belongs?— 6. What properly constitutes a com- 
pound, or mixed number?-*?. What is ihe general rule for 
performing compound division ?-»>8. When both thediviscnrand 
dividend are whole numbers, can the quotient, or answer, be a 
eompound number ?— 9. How is the true quotient found, when 
the several denominations of the dividend are not an exact mul- 
tiple of the divisor ?«i«.10. By proceeding by the rule, are aU the 
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parts of the dividend divided by the divisor? — 11. How do yon 
prove compound division? — 12. What is the reason of this 
proof ? — 13. What is the second rule given for compound divi« 
^on ? — 14. What is the principle on which this rule is fovind- 
ed ? — 15. What is the third rule given for compound diviston ? 
16. What is the principle on which it is founded ?— 17. Wliat 
is the fourth rule ? — 18. To what particular class of questions 
does this rule apply ? — 19. What other rule may these ques- 
tions be performed by ? — 20. What is the principle on which the 
fourth rule is founded ? — 21. What is the first contraction, and 
how is it performed ? — 22. On what principle does thisoontrao- 
tion depend ?— 23. What is the second contraction, and how 
is it performed ? — 24. On what principle does this second oon« 
traction depend ? — 25. What is the third contraction, and how 
is it performed ? — 26. What is the reason this contraction gives 
the true result ? — 27. When the value, weight, or measure, 
&C. of any number of articles is given to find the value, &c of 
one, how is it found ? — 28. When the value, &c. of an unknown 
number of articles is given, and also the value, &c. of one, how 
do you find the number of articles ?— -29. Having given the 
quantity of work performed, of wages earned, &c in a given 
nxmiber of years or months, ;&c. to find how much it amounts 
to in one year or month, &c., how would you do it ? ■ 30. 
When it is required to find the time in which a given sum of 
wages may be earned, a given quantity of work performed, &c. 
at a certain rate per year, or month, &c. how would you pro- 
ceed ? — 31. What is the best method of discovering, in all mix- 
ed questions, when division is required ?. 

PRACTICE — 1. What is practice ?-.2. Of what does prac- 
tice consist ?.->3. From what does practice derive its name ?<— .4. 
How do you find the value of any number of articles, when the 
value of one is given ? — 5. Is this rule general ?— 6. May not 
the examples under this case be performed more concisely by 
some of the subsequent rules ? — 7. How do> you find the viUne 
of one, when the value of any given number is known ?— ^ 
When the price of one is any aliquot part of a penny, shilling* 
or pound, liow do you calculate ? — 9. What is an aliquot part 
of a number ?.— 10. What is the reason of the rule for case 3d ? 
11. What is the general rule, in the note to case 3d ?— 12* When 
the price is less than a shilling, and not the aliquot part of a 
shilling, how do you proceed ? — 13. What is the reason of this 
process ?'— 14. When the price is above one shilling, and less 
than two, and not the aliquot part of a £, how do you calculate ? 
15. What is the reason that this process gives the answer?*- 

5 
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16. When the piiee is iu shillings, how do yon calculate?— 17. 
'Wliat is the reason this process gives the answer? — 18. How 
wonid you proceed by this nile, if there were pounds and shil- 
lings in the price ?'.~ 19. When the price is in shillings and 
lower denominations, how would you calculate ?— 20. What is 
the reason of this process? — 21. When the price is in pounds, 
and lower denominations, how would you calculate ?•— 22. What 
is the reason of this process ? —23.- When the price 4s greater, 
or less than ^1« by any ali^juot part of a £j how would you cal- 
culate? — 24. Does the same rule apply when the price is great- 
er or less than a shilling, by any aliquot part of a shilling ?— 
25. What is the reason of this rule ?— 26. When there is a 
fraetion in the price for which parts cannot easily betaken, how 
would you calculate ?— -27. What is the reason of this process ? 
38. MHien thei« is a fraction in the quantity, how would you 
calculate ? — ^29. What is the reason of these methods ?~i-30. 
How would you calculate these cases by the rule in . the note 
to case 3d. ? — 31. When the quantity is in several denomina- 
tions, and the price of the highest given, how would you calcu- 
late ?-^2. What is the reason of this process ?— 33. How would 
you calculate this case by the rule in the note to case 3d ? — 34. 
If l^e price of the highest denomination in the question is not 
given, but must be found from knowing the price of some lower 
denomination, how would you proceed ?.— 35. When the price 
of a dozen is any number of shillings, what is the price of one ? 
36. When the price of one is any number of pence, what is 
the price of a dueen ? — 37. When the price of a gross is any 
number of shiiUngs, what is the price of a doasen ?----38. When 
the price of a dozen is any number of pence, what is the price 
of a gross? — 39. When the price of a ton is any number of £8, 
what is the price of a cwt. ?•— 40. When the price of a cwt. is 
so many shillings, what is the price of a ton ?-^41. When the 
price of a cwt. is given, how. would you find the price of a lb. ? 
— 42. When the price of a lb. is given, how would you find 
the price of a cwt. ?-— 43. When the rate per day is given, how 
wocUd you find the rate per annum ? — 44. When the rate per 
day is given, how would you find the rate for all the work days 
in a year ? 

COMMERCIAL ALIiOWANCES — 1. What are com. 
merdal allowances ?..^2. What is gross weight ?-^r3. What is 
dralt?— 4. What is tare ?^5. What is real tare?— 6. What 
is cnstomary tare ?— 7. What is proportionate tare ?<— 8. Wliat 
is average tare ?— 9. What is tret ?— 10. What is doff ?-^ll. 
Ai« the allowances of tret and cloff generally ^iyen ?-«-.12* 

2 N 
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Mliat 18 neat weight?— 13. When draft is the only allowance^ 
how do you find Uie neat weight ?— 14. What is the raaaon of 
this rule ? — 15. When the whole tare is giren, how do yon find 
the neat weight P-— 16. What is the reason of this mle?^ 
17. When the tare is at so much per box, &G. how do yoo find 
the neat weight ? — 18. What is the reason of this process ?«— 
19. When the tare is at so much per cent., or per cwt., how dU> 
you find the neat weight? — 20. What is the reason of this 
process? — 2U When both tare and tret are allowed, how do 
you find the neat weight ?— -22. What is the reason of this 
process ? — 23. Mlien tare, tret, and doff are allowed, how do 
you find the neat weight ? — 24. What is the reason of this 
process ? — 26. Are there any other cases where allowances most 
be made distinct from those already mentioned ?— >26. Can you 
give an example connected with any such case ?«->27« What is 
the general rule for calculating all such cases ?— '28. What is 
the reason of this rule ? 

SIMPLE PROPORTION 1. What it proportioii?_S. 

Why is this rule called Simple P&opo&Tioy ?— 3. Why ta 
it called the Rule of Three ? — 4. Why is it called the Goi.- 
DEK Rule ?— 5. What is the rule for stating simple propor* 
tion ? — 6. What number do you write in the third term ? — 7» 
How do you know whether the answer must be greater or lesa 
than the 'third term ? — 8. If the answer must be greater than 
the third term, how do you place the remaining terms ?— 9. 
If the answer must be less than the third term, how do you 
place the remaining terms?— -10. If the first and seoond tenns 
are not in the same denomination, what is the first thing to 
be done?— 11. If there are different denominations in the 
third term, what is done with it?— 12. Having redueed the 
terms, how do you proceed ? — 13. When you divide the pro- 
duct of the second and third terms by the first, what is the 
quotient ? — 14. How do you know what denomination the 
quotient is in? — 15. If there is a remainder after division, 
what denomination is it in ?— 16. How do you find the vahie 
of the remainder? — 17. Wliat is the first method of proving 
simple proportion ? — 18. What is the reason of this method H 
proof? — 19. What is the second method of proof, and the rea- 
son of it ? — 20. What is the ratio of one number to another? 
—21. How do you express the ratio of one number to ano- 
ther ?— 22. What is the ratio of 12 to 4, and of 4 to IS ?-^ 
23. Wliat are the terms of a ratio, and what are they called ? 
— 24. When are two ratios equal to one another ?— 25. When 
two ratios are equal, are their terms proportionals ?«-26« What 
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are the first and last terms of a proportion called? — 97. What 
are the middle terms of a proportion called ?— 28. What is the 
product of the means eqiial to ?— 29. When the product of two 
numbers is equal to the product of other two numbers, are 
these numbers proportionals?— 30. How would you place the 
numbers to make them proportionals ?— 31. What is the rea- 
son that the product of liie second and third terms, divided by 
the first term, gives the fourth term of the proportion, or an- 
swer ? — 32. Is ratio altered by multiplyinfi; or dividing its terms 
by the same number ?•— 33. If two ratios are equal, are they 
altered by multiplying or dividing the antecedents or conse* 
quents in each by the same number ? — 34. What is the general 
contraction in the rule of three ? — 35. What is the first parti- 
cular contraction ?*^3tf. What is the second particular con- 
traction ?— 37. May not both these be comprehended under 
the general contraction ?-.-38. Is not the operation shorter, 
and the risk of error less by contraction, than by the general 
rule ? — 39. How is simple proportion generally divided ? — 40. 
What is direct proportion ? — 41. Give an example of it ?-«-42. 
What is inverse, or reciprocal proportion ?— *43. Give an ex- 
ample of it ? — 44. Is the general rule equally applicable to 
direct and inverse proportion ? — 45. What kind of questions 
in proportion are easier solved by compound multiplication 
and compound division ? 

COMPOUND PROPORTION L What is compound 

proportion ? — 2. Why is it called compound proportion ?— 3. 
What is the general rule for compound proportion ?.— 4. How 
is it performed by simple proportion ?— -5. Do you know any 
other method of performing it ? — 6. Repeat the rule for stat- 
ing by the blank. — 7. Does thia rule apply to all cases of com- 
pound proportion ? — 8. Does the general rule in the text apply 
to all cases ?— 9. Upon what principle does this rule depend ? 
—10. Do the contractions for simple proportion apply here ? 
.«-.ll. How do you arrange the terms before cancelling ?— 12. 
What is done when any pair of terms are in different denomina- 
tions ?— 13. When you reduce any pair of terms, is it necessary 
to reduce all the terms, although in the same denomination 
when taken in pairs ? 

VULGAR FRACTIONS— 1. What is a fraction?— 2. 
What is a vulgar fraction?— 3. Why is it called a vulgar 
fraction ? — 4. How is a vulgar fraction expressed ?— 5. What 
is the upper number called ?— .6. What is the under number 
called ?— 7. What common name applies to both these num- 
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ben ? — 8. What does the under number represent ?— 9. What 
does the upper number represent ?—*10. Suppose the upper 
number of a fraction is 8 and the under 17, how would you 
read it? — 11. What is a proper fraction? — 12. What is ao 
improper fraction ? — 13. What is a simple fraction ?»14. 
What is a compound fraction ? — 1£. What is a complex frac- 
tion? — 16. What is a mixed number ? — 17* How is a whole 
number reduced to a fractional form? — 18. If two fractions 
have the same denominator, but different numerators, whidi 
of them is the greatest ? — 19. How is a fraction multiplied hj 
a whole number ? — 20. How is a fraction divided by a whok 
number ? — 21. If we multiply or divide the terms of a fraction 
by the same number, do we alter its value ? — 22. Is the frac- 
tion of any number, equal to the sum of the like fractions, of 
the several parts of that number ? — 23. Is the fraction of any 
number equal to the same number of times the like fraction oi 
unity ? — 24. Is the difference between like fracticms of two 
numbers equal to the like fraction of the difference of these 
numbers ? — 25. When fractions of the same denomination 
have the same numerators, but different denominators, which 
is the greatest ? — 26. How do we invert a fraction, or find ita 
reciprocal ? — 27. How do we know that two fractions are equal, 
if their numerators and denominators are not the same ? — 28. 
Are the reciprocals of two equal fractions equal ? 

REDUCTION — Case 1.— 1. What is reduction of vul- 
gar fractions ?— 2. What is the reason that reduction of frac* 
tions is placed before addition, subtraction, &c. ? — 3. How do 
you reduce a whole number to a fraction having a given deno- 
minator ? i. Is the fraction thus produced equal to the whole 

number? — 5. What is the reason of this ? — 6^ What principle 
is this rule founded on? 

Case 2. — 1. How do you reduce mixed numbers to impro- 
per fractions? — 2. What is the reason of this ? — 3. Is the im- 
proper fraction thus obtained equal to the mixed number ? 

Case 3. — 1. How do you reduce an improper fraction to a 
mixed number ? — 2. What is the reason of this method ?— S. 
Is the whole or mixed number thus obtained equal in value to 
the improper fraction ? — 4. What cases are proved by this ? 

Case 4. — 1. How do you reduce compound to simple frac- 
tions ? — 2. Explain the reason of this by an example. — 3. What 
is the principle on which this rule is founded?.— 4. When 
whole or mixed pumbers are given, how are they made subject 
to the rule ? — 5. Can we cancel in this case? — 6. When we 
cancel all the terms of the given fractions which admit of it, 
is the simple fraction in its least terms ?— 7. Does the order in 
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which the ooxnponnd fraction is placed alter the value of the 
simple fhM!tion ?»8. Would its value be altered if we write 
the numerators above the wrong denominators, or the denomi* 
nators under the wrong numerators ?— 9. Is the simple frac- 
tion equal in value to the compound fraction ?— 10. What is 
understood by dissolving a fraction ?•— 11. How would you 
dissolve || into an equal compound fraction ? — 12. Is dissolv- 
ing fractions of much practical use ? — IS. How is a compound 
fraction known ? 

Case 5. — 1. How do you reduce a complex fraction to a 
simple one ? — 2. What is the reason of this operation ? — 3. 
Does this case properly belong to fractions ? — 4*. Are the exam- 
ples given here strictly fractional ? — 5. Since this case neither 
belongs properly to fractions, nor the examples given strictly 
fractional, for what reason is it given here ?— 6. Is the simple 
fraction obtained by the rule equal to the complex fraction ?<-~ 
7. Can you explain the reason of this by an example ? 

Case 6. — 1. How do you reduce one fraction to another of 
equal value, having a given numerator ? — 2, On what princi- 
ples is this operation founded ?— 3. Has the new fraction the 
same value as the original fraction ? — 4. How do you know 
that it is equal ?— -5. Is this case always possible in simple 
fractions ?— 6. Do you know any other nUe for performing 
this case ?— >7. Is not the process prescribed by this rule the 
same as by the other P 

Case 7. — I. How do you reduce one fraction to another of 
equal value having a given denominator ? — 8. On what princi- 
ples is this operation founded ? — 3. Is this case always possible 
in simple fractions ? — 4. Has the new fraction the same value 
as the original fraction ? — 5. How do yon know it is the same 
vahie ?— 6. Do you know any other rule for this case ? — 7» 
Is the operation by this rule the same as by the rule in the 
text? 

Case 8.-^1. How do you reduce a fraction to its least 
terms ?-»?. What is the reason that the operations prescribed 
in this rule does not alter the value of the fraction ? — 3. How 
do you know when a fraction is in its least terms ?— 4. When 
the terms of a fraction terminate in 0, 2, 4, 6 or 8, what are 
they divisible by ?.->5. When they terminate in or 5, what 
are they divisible by ? — ^6. When they terminate in one or 
more ciphers on the left, how would you reduce them to lower 
terms ?— 7* When the sum of the digits in the terms of a frac- 
tion are divisible by 3 or 9, how would you reduce them ?— -8. 
When any number expressed by the sum, or difference of two 
or more numbers, is to be divided by any number, how would 
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you do It ? — 9. How is a fraction brought to its lowest terms 
at one division ? — 10. Hove is the greatest common measure 
of two numbers found ? — 11. What is the reason that this me- 
thod gives the greatest common measure ? — 12. Demionstrate 
the truth of this operation by an example. 

Case 9. — I. How do you reduce fractions to a common de- 
nominator ? — 2. How are fractions prepared for the operations 
of this rule ? — 3. What is the reason that this rule gives the 
common denominator without altering the value of die frac- 
tion ? — 4. Demonstrate the truth of this process by an exam- 
ple. — 5. If the fractions are all in their least terms before 
reducing to a common denominator, do they always remain so 
after being reduced ? — 6. How do you reduce fractions to their 
least common denominator ? — 7. What is the reason this role 
gives. the least common denominator? — 8. Demonstrate the 
truth of this reason by an example. — 9. How do you prove 
that the value of the fractions is not altered by this process ? — 
10. Do the numerators in this case ever come out in the form 
of a mixed number ? — 1 1. What is the reason they cannot 
come out in the form of a mixed number ? — 12. When the 
denominators are small, can the common denominator be found 
by inspection ? — 13. How do you find the common denomina- 
tor by inspection ? — 14. When the least common denominator 
is found by inspection, should not all the other operations be 
performed mentally ? — 15. When this method is perfectly im. 
derstood, do we not naturally attempt the reduction by it, in 
preference to any other method ? — 16. On what principles is 
this rule founded ? — 17. Can you illustrate this method by an 
example ? — 18. What is the other method given in the notest 
to find the greatest common measure ? — 19. On what principles 
is this rule founded ? — 20. Can you illustrate this method by 
ah example? — 21. Do expertness and accuracy in fractional 
calculations depend much upon a perfect knowledge of this 
case? 

Case 10 — 1. How do you reduce fractions from one deno- 
mination to another without altering their value ? — 2. On 
what principle is this rule founded ? — 3. Demonstrate the rea- 
son of the rule by an example. — 4. Are the multipliers not 
altered by writing 1 far their denominators ? — 5. What is the 
rale commonly given for this case ? — 6. Is not the principle 
of this rule the same as the one in the text ?»7. What are 
the cases in reduction of whole numbers which this case com- 
prehends ? — 8. How do you know that it includes both these 
cases? 

Case 11m-..1. How do you reduce a quantity to a fimction 
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of a given denomination ? — 2. On what principle is this rule 
founded ?— -3. Demonstrate the truth of this rule by an exam, 
pie. — 4. Is it necessary in all cases to reduce the given quan* 
tity to its lowest terms ? 

Case 12. — 1. How do you value fractions? — 2. On what 
principle is this rule founded ? — 3. What is the numerator 
considered to be in this case ? — 4. By what other method may 
this operation be performed? — 5. Is not this method more 
tedious than by the general rule ? 

ADDITION 1. What is addition of vulgar fractions ?~ 

2. How do you add fractions ?^3. Wherefore do you bring 
fractions to a common denominator before adding them ?-^, 
What is the reason that thoy must be in the same denomina- 
tion before you can add them ? — 5. Having brought fractions 
to the same denomination, and to a common-denominator, how 
do you know that the sum of the numerators placed over the 
common denominator is the sum of the fractions. — 6. When 
whole or mixed numbers are given along with the fractionst 
what is the best method of performing the operation ?^7. 
When fractions of different denominations are given, what is 
the best method of adding them ? 

SUBTRACTION 1. What is subtraction of vulgar frac- 

tions ?— i2. How do you prepare fractions for subtraction..—^ 
What is the reason you prepare them in this manner?-— i. 
How do you subtract them when they are prepared ? — 5. How 
do you know that the fraction thus obtained is the difference 
between the given fractions ?— 6. If the difference between 
several fractions and several other fractions were required, how 
would you find it ? — 7. When fractions of different denomina- 
tions are given, what is the best method of finding their dif- 
ference ? 

MULTIPLICATION 1. What is multiplication of vul- 
gar fractions? — 2. How do you multiply vulgar fractions ? — 3. 
What is the reason of this rule ?— 4. Demonstrate this reason 
by an example, both where the multiplicand is a whole number, 
and where it is a fraction. — 5. What case in reduction is the 
same as multiplication ? — 6. What is the reason that the pro- 
duct of two proper fractions is less than either of them ? — 7* 
What are the two different ways in which we multiply a frac- 
tion by a whole number ? —8. How many different ways can 
we multiply a whole number by a mixed number ? — 9. Can 
you illustrate these methods by an example ?— 10. When both 
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fractions are mixed numbers, how do you find the product ?^ 
11. Can you cancel in multiplication of fractions ? — 12. How 
do you find the continued product of several fractions ? 

DIVISION — ^1. What is division of vulgar fractions ?— 2. 
How do you divide fractions ? — 3. What is the reason that the 
operation prescribed by the rule gives the true quotient ?«— 4. 
Can you demonstrate this reason by an example ? — 5. Can 
you demonstrate the reason of the rule by an example in any 
other way ? — 6. Is the process prescribed in the rule the same 
as reducing the divisor and dividend to a common denomina- 
tor, and then dividing the numerator of the dividend 1>y the 
numerator of the divisor ? — 7. Can you illustrate this by an 
example ?— 8. How would you express the general rule, to 
show the nature of the process more clearly ? — 9. What is the 
reason this method is not used in preference to the method 
prescribed by the rule in the text ? — 10. When the terms of 
the dividend are divisible by the terms of the divisor, how 
would iyoji perform the operation ? — 11. What are the two 
methods of dividing a fraction by a whole number ?— 12. Whe- 
ther is the quotient greater or less than the dividend when the 
divisor is a whole number ? — 13. What is the reason that the 
quotient is greater than the dividend when the divisor is a 
proper fraction ? — 14. In what proportion is the quotient 
greater than the dividend when the divisor is a proper fac- 
tion ? — 15. How is division of fractions proved ? 

PROPORTION — 1. How do you state questions in simple 
proportion in vulgar fractions ?^-2. How do you work them ? 
—3. Are the definitions, tha reasons, and the principles of 
simple proportion in vulgar fractions the same as already ex- 
plained in whole numbers ?^-4. Why do you invert the divi* 
sor ?-^. Is proportion in vulgar fractions always given in 
systems of arithmetic ? — 6. Is there any good reason why it 
should ever have a place in books on arithmetic ? 

COMPOUND PROPORTION— 1. How do you state 
questions in compound proportion in vulgar fractions ? — %, 
How do you work them ?— 3. Wherefore do you invert the 
terms in the first column ?^4. Is the effect produced by in- 
verting the divisor not changed when the divisor consists of 
two or more fractions ?— 5. What is the reason that it is not 
altered? 

D£CIMAL&_1. What is a decimal fraction ?-^ How 
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is a decimal fraction distinguished P— 3. What is the common 
definition of a decimal ?— -4. What is the objection to this 
definition ? — 5. What does this definition presuppose ?^-6. Is 
the notation and numeration of decimals the same as whole 
numbers ? — 7* What is the highest place of the decimal scale 
called ?*^d. Wliat is the second place of the scale called ? — 9. 
Wliat is the 3d, 4th, 5th and 6th places of the scale called ? — 
10. What is the easiest method of reading decimals ? — 1 1. Do 
you know any other method of reading decimals ? — 12. Do 
ciphers on the right of decimals alter their value ? — 13. What 
is the reason that they do not alter their value ? — 1 4. Do ci- 
phers on the left of decimals alter their value ?^-15. What is 
the reason they alter the value of decimals ? — 16. Under what 
general heads are decimals classed ? — 17. What is a terminate 
decimal ? — 18. Does a terminate decimal express the ful} value 
of the vulgar fraction from which it is derived ? — 19. What is 
an interminate decimal ? — 20. Can an interminate decimal be 
extended to equal in value the vulgar fraction from which it is 
derived ? — 21. Do interminate decimals approach nearer to the 
value of the vulgar fraction at every step?.»22. Into how 
inany classes are interminate decimals divided ?^-23. What is a 
pure repeater ? — 24. What is a mixed repeater ?.^25. What it 
a pure circulate ? — 26. What is a mixed circulate ?— *27. When 
are circulates similar ? — 28. When are circulates coterminous ? 
.—29. Are the operations of addition, subtraction, &c. perform- 
ed the same way in decimals as in whole numbers ? 

REDUCTION — Case 1 I. What is reduction of ded- 

mals ?^-2. How do you reduce a vulgar fraction to a decimal ? 
-^3. What is the reason of this rule ? — 4. What is the reason 
that annexing a cipher to a remainder gives a decimal in next 
inferior place ? — 5. What is the reason that there must be a 
decimal in the quotient for every cipher annexed ? — 6. What 
is the reason that there can neither be more nor fewer decimals 
in the quotient than the number of ciphers annexed ? — 7. Can 
you illustrate the reason you have given by an example?— 
8. Do you know any other methods of shewing the reason of 
this rule ?— 9. Can you illustrate this method by an example ? 
— 10. Do you know any other method of shewing the reason 
of this rule ? — II. Can you illustrate this method by an exam- 
ple ? — 12. When the denominator of the vulgar fraction is 2 or 
S, or any of their powers, or the product of their powers, is the 
corresponding decimal terminate, or interminate ?^-13. What 
is the reason that the decimal is always terminate in these 
cases ?-i-14. What is Bonnycastle*s opinion as to vulgar fractions 
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whicli produce terminate decimals ?•— 15. If the denominator of 
a vulgar fraction is neither 2 nor 5, nor any of their powen, 
nor a multiple of any power of 2 by any power of 5, can the de- 
cimal be terminate? — 16. What is the reason it cannot be ter- 
minate in other cases ? — 17. When the dedmal is not termi- 
nate, can it equal the value of the vulgar fraction from whidi 
it is derived ? — 18. Can you bring an interminate decimal 
nearer to the value of the vulgar fraction than any proposed 
difference ?^-19. Suppose it were required to bring a decimal 
nearer to the value of a vulgar fraction than the millionth part 
of a imit, how far would you extend it ? — 30. When dividing 
any number by another, how do you carry out the remainder 
in a decimal? — 21. What is Colson's method of finding* the 
decimal, when many places are required ? — 22. Can yon illaa- 
trate this method by an example ? 

Case 2.^-1. How do you reduce lower denominations to the 
decimal of a higher denomination ? — 2. What is the reason of 
this rule ?— 3. Can you prove that the method prescribed in 
the rule, is the same as reducing the lower denominations to 
the fraction of the higher, and then reducing that fraction to a 
decimal ? — 4. Can this rule be explained upon the princi^es of 
vulgar fractions ? — 5. Can you illustrate the reason of the rult 
by an example upon these principles ? — 6. Can this case be per- 
formed entirely, by multiplication ? — 7. Can you illustrate this 
method by an example ?.---8. Do you know any reason why this 
method is not introduced in practice since it shows so clearly 
the nature o( decimals ? 

Case 3.— >1. How do you reduce £s, shs, and pence to the 
decimal of a £, mentally ? — 2. What is the reason you halve the 
shillings for the first decimal place ?— ^. For what reason do 
you add 1 for every 24 farthings in the remainder to give the 
2d and 3d decimal places ? — 4. When the qrs. in the remainder 
are expressed by one figure, for what reason do you write a ci- 
pher in the second decimal place, and not the figure expressing 
the farthings ? — 5. How do you know in this case when the 
decimal is terminate ?^-6. What is the reason the decimal is 
terminate in these cases ?.»7. When the farthings are not ex- 
actly 24, 48, or 72, how would you complete the decimal by the 
method in the notes ?— 8. What is the reason that the 24th 
part of the excess or defect completes the decimal? — 9. Do 
you know any method by which a table could be made out for 
correcting the decimal in every possible case of this rule ?— 
10. If the farthings amount to 42, what would the correction 
be ?— 11. Whether would you add or annex this correction ?<— 
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12. What is Bonnycastle*8 rule for conectxag the third deoiiiud 
place 9—13. What are the objections tp this method ? 

Case 4. — 1. How do you valae a finite decimal ?— 2. What 
is the reason of this rule ?— 3* When ciphers occur on the 
right of the decimal in the course of reduction, what is done 
with them ? 

Case 5.— -1. How do you value the decimal of a £, mentally ^ 
—-2. What is the reason you double the figure next the decimal 
point for shillings ? — 3. What is the reason that the 2d and 
3d places diminished by 1 for every 25 give farthings ? — i. 
JMight we not take 5 from the second decimal place when it 
amounts to or exceeds 5, and add 1 to the shillings ?— 5. What 
advantage attends this method ? — 6. Does valuing mentally the 
3 first places of the decimal give the farthings correct* when 
the decimal extends to more places ? — 7. What is the reason of 
this ? — 8. Can you illustrate the reason you have given by an 
example ?*-9. What is Bonnycastle^s method of valuing the 
aecand and third places ? — ^10. Into what error does this me- 
thod lead us ?— 11. How would you value the decimal of a cwt. 
mentally? 

Case 6.^1. How do you value a single repetend?— 2. 
What is the reason you carry at 9, and not at 10 in the several 
products of the repetend ?— 3. "What is your reason for texmi* 
nating the repeating figure in each product, under the right 
hand figure of the first product ?— 4. Why do yon carry at 9 
when adding the first column ? — 5. Whether are repeating de« 
oimals 9th or 10th parts ?^j6. Has it not been proved that re- 
peaters are 9th not 10th parts ?— 7. Is the sum of the infinite 
decreasing series, formed by a lepeating decimal, equal to a vul- 
gar fraction whose numerator is the repeating figure and its 
denominator 9 ?— 8. Can you illustiate this by an examfde ? 

Case 7.«— 1. How do you value a circniating deciooal ?— 
2. What is the reason you carry in this manner to the right 
hand figure of each product ? — 3. Can you illustrate this rea- 
son by an example ? — 4. What is your reason for terminating 
eEach product under the right of the first product ? — 5. What 
is your reason for carrying thus to the right hand column when 
adding ? — 6. When al^the figures in the circle become the same 
in the course of rednctiim, what becomes of the ctrde ?^7. 
When all the figures in the circle beoome nines, what are they 
equal to ?— 8. When the circle is not changed into a repeater 
in the course of reduction, does it retain the same number of 
places as in the original drcle ? 

Case 8— — 1. How do you reduce a finite decimal to avolgar 
fcaction ?— 2. What it the reason of this ?— 3. Having brought 

I 
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tht^ decimal into a vulgar fraction, may* it not often be reduced 
to lower terms ? — 4. Flow do you reduce a unit into parts, si- 
milar to the decimal P— 5. Must it not therefore consist of 1, 
with as many ciphers annexed as there are places in the deci- 
mal ? 

Case 9 — 1. How do you reduce a pure repeater or circulate 
to a Yulgar fraction ?^2. What is the reason yon write 9 for 
the' denominator of a pure repeater ? — 3. What is the reason 
you write 9 under each figure of a circle, for its denominator ? 
— 4. Can you illustrate the reasons you have given by an ex- 
ample ? , 

Case 10. — 1. Bow do you reduce a mixed repeater, or cir- 
culate to a vulgar fraction ? — 3. What is the reason of this 
rule ? — 3. What is the reason you annex as many ciphers to the 
nines in the denominator as there are finite places in the deci- 
mal ? — 4. Can you illustk^te the rule, and the reasons you have 
given, by an example ?-v-5. When there a:re whole numbers 
given along with the finite part of the decimal, must they also 
be subtracted along with the finite part ?— 6. Oo you annex a 
cipher to the denominator for each place in the whole number 
thus subtracted ? 

ADDITION.->Case 1. — 1. How do you add terminate de- 
cimals ?-»3* What is the reason of this rule ? — 3. Is the addi- 
tion of finite decimals, the same as whole numbers ? 

Case 2 — 1. How do you add repeating decimals ?— 2. What 
is the reason you extend the repeating figure one place farther 
than the longest finite part ? — 3. What is the reason you caurry 
at 9 when adding repeaters ? — 4. Is it necessary to cany re- 
peaters as far as the longest finite part, to have the finite part 
correct in the sum ? — 5. Is it not necessary in most cases to 
carry them a place farther to have the finite part correct ?— 
6. Can you illustrate this by an example ?— 7. Is it not there- 
fore absolutely necessary to carry repeaters one place farther 
than the longest finite part ? — ^8. Does it not also appear from 
the example you have given that it is unnecessary to extend 
them more than one place beyond the longest finite part ?— 
9. Can you perform this case by roducing^the decimals to vul. 
gar fractions ? — 10. How would you perform an example by 
this method ?-~ll. Is not this method often preferred ?— 18. 
"What are the objections to it ? — 13. Is not Bonnycastle's me- 
thod of adding interminate decimals therefore injudicious ? 

Case 3 — I. How do you add circulating decimals ?-~2. 
What is the reason that both repeaters and circulates are 
counted finite, as far as the longest finite part ?— ^3. What is 
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the veaMn y«a «xte]i4 repeaten* and tarcolatM as ftur to the 
light of the longest finite ]»art as the least common multij^e of 
the aumber of ]^aoes in the several circles indicates ?— 4. What 
is the reason you carry at 10 from the right of the longest li« 
nite part* to Uie right-hand column of the circle ?— >5. If apart, 
or ^e whole of a circle^ is taken up in completing the finite 
p«rt« does this prevent its bong extended to complete the dr. 
cle 9—^. Is it quite necessary to extend all repeaters and circu* 
lates as far to the right of the longest finite part, as the least 
oomnMHi multiple indicates ? — 7. Is it unnecessary to extend 
them farmer ? — 8. What would be the consequence if they were 
extended farther ? — 9. How do you make circulates similar, and 
ooterminous ?-^-10. Take two or more circulating decimals, not 
having the same number of places in the circle, and one of 
them at least, having a finite part, and make, them similar and 
coterminous!— 11. How would you perform this case by vul- 
gar fnctions ?-»13. Can you perform an example by this me- 
thod ?— -13. What objections have you to this process ?-— 14. 
What are the advantages of the rale in the text over this me- 
thod ?^15. Supposing 4 circulating decinials were given to be 
added, the Ist having 5, the 2d 7, the 3d 9, and the 4th 11 
places in the circle, how many places would the circle in the 
sum consist of ? 

subtraction—Case 1.^1. How do you subtract ter. 
imnate decimals ?— 2. How do you prove subtraction of termi- 
nate decimals ?— 3* What is the reason of this rule, and its 
proof ? — i» What is the reason of placing the point according 
to the rule ? 

Case 2-^1. How do you subtract repeating decimals?-^-.- 
2* What is your reason for extending repeating decimals one 
place beyond the longest finite part in subtraction ?— -3. What 
is the reason you diminish the repeating figure by one befiore 
you borrow to it ?<-^4. Can you illustrate this reason by an ex- 
ample ?•— 5. How do you prove this case ?-^. Can this case be 
perlormed by reducing to vulgar fractions ?^7. Are there any 
objec^ns to the use of that method in this case F 

Case 3.— 1. How do you subtract circuUting decimals ?— . 
H. What is your reason for making circulates similar, and co- 
terminous in subtraction ?— 3. What is your reason for dimin- 
ishing the right hand figure of the circle in the minuend by 1, 
when its left hand figure is less than the corresponding figure 
of the subtrahend?— 4. How do you prove this case ?-^. Can 
this case l«e performed by reducing to vulgar fractions ?-^. Can 
you perform an example in that way ? 

2o 
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MULTIPLICATION— Case I.-.I. How do yon mohiply 

when both factors are terminate ?— -2. What is the reason that 
you must have as many decimals in the prodnct as there ten in 
both factors ? — 3. When there are not so many figures in the 
product as there arc decimal places in the factors, what b the 
reason you prefix ciphers ? — i. Does the prodnct of the right 
hand figure of the multiplicand, by the right hand figofeof the 
multiplier, always occupy a place as far removed from the dcd- 
mal point, as the number of decimals in both factors indi cat e ? 
— 5. Can you illustrate this by an example ?— 6. How do you 
ascertain without performing the operation, whether there 
should be any ciphers, or how many, between the dedmal point 
and the first significant figure ? — 1. Are all decimals proper 
fractions? — ^8. Can the product of any two dechnal factors give 
a whole number ?— 9. Is the prodnct of any two decimals less 
than either of the factors ? — 10. What is the leason of this ? — 
11. H ow is the reason of this rule generally shown ?— 18. When 
the multiplier is 10, 100, &c. how do yon multiply ?— IS. What 
is the reason of this process ? 

Case 2. — 1. How do you multiply when the multiplicand is 
a repeater or circulate ?— 2. What is the reason yon carry at 9 
on the right of each product in repeaters ?— ^ What is yonr 
reason for extending repeaters in the products, one place &rcher 
than the longest finite part ?-^4. What is the reason yon carry 
at 9 when adding the right hand column of the pnxhicts ?— • 
5. In multiplying circles, what is the reason you add to each 
product of the first figure on the right, vriiat was to carry ftom 
the left of the divle ? — 6. What is your reason for making the 
circles in the several products similar ? — 7. In adding the pro- 
ducts, why do you add to the right hand of the circles what 
was to carry from their left ? — ^8. What is the reascm that cir- 
cles in the products are made similar by terminating them un- 
der the right hand figure of the first prodnct ?— S. If nothing 
remains after taking the 9s out of the right hand column of the 
products of a repeater, is the sum finite ?.»10. When adding 
the products of a circulate, if there be as many ciphers or 9s on 
the right as there were figures in the circle, is the produot fi* 
nite?*-ll. What is the reason that the product is finite in 
these cases ?— 12. Can this case be performed by reducing first 
to vulgar fractions?— -13. Can you perform an example by that 
method ? 

Case 3. — 1. How do you multiply when both factors repeat 
or circulate ? — 2. What is the reason of this rule ?— 3. Cannot 
this case be performed without reducing either factor to a vnl- 
e^nr fraction ?— 4. How is this done ?«-6. Can you illustrate this 
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method by an examplfl?— 6. What Ss the reason of this process ? 
•—7. Is not this the natural method of multiplying clrtmlating 
decimals ?•— 9. For what reason then was it not preferred to 
the rule in the textP*— d. Can this case also be performed by 
reducing first to ▼ulgar fractions ?— 10. Can you perform an 
example by diis method ? 

CoNTRACTiOir*-^!. How do you multiply, to retain any 
proposed number of decimals in the product ?— 2. Does invert- 
ing the multiplier alter the product ? — 3. Why do you place the 
units figure of the multiplier under that figure of the multipli- 
cand which you wish the last in the product ?— 4. When there 
are several places of whole numbers in the multiplier, what is 
the reason that the first figure in each product by them must 
stand under the right hand figure of the product by the figure 
in units place ?— *5. What is the reason that the first figure of 
each product by the decimal places also stands under the right 
of the product by the figure in units place ?<^6. What advan- 
tage results from inverting the multiplier?— 7. What is the 
reason you carry 1 from 5 to 15, &c. from the product of the 
figures on the right of the one you are multiplying by ?— 8. 
Does this method, of carrying always give the last decimal place 
<M>rreGt ?•— 9. How would 3rou proceed if it were absolutely ne- 
cessary to have the last decimal correct ?— 10. Can you perform 
an example by this method ?— 11. In what cases is this con- 
traction chiefly useful ? 

DIVISION.— .Case 1 — 1. How do you divide when the di- 
visor is terminate ?— 2. On what principle is this rule founded? 
— 3. What is the reason you annex ciphers when all the deci- 
mal places are brought down ?— 4 When the dividend repeats 
or dtcalates, what is the reason you annex the repeating or 
circulating figures instead of ciphers ?^— 5. What is the reason 
that the decimal places in the quotient must be equal to the 
excess of those in the dividend, above those in the divisor ?— . 
6. When the decimals in the divisor and quotient are not equal 
to those in the dividend, what is the reason 3rou supply the 
deficiency by prefixing ciphers to the quotient ?^7« When the 
decimal places in the divisor and dividend are equal, what is the 
quotient ?-^. When the divisor is a decimal and the dividend 
a whole number, how do you know where to place the dedmal 
point in the quotient ?— -9. Do you know any other method of 
determining the decimal point in the quotient ?— 10* Can this 
case be peilormed by converting the decimals into vulgar frac- 
tions? 

Case 2.— L How do you divide when the divisor repeats or 
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ciroulatefl ?— 2. What is the reason of thijs nde ?•»-& What is 
the simplest method of performing the nultiplicatiott is tlva 
caM ?— 4. Do you know any method pnroly dflcimalt by wkidi 
we can divide when both divisor and dividend an ialennioBta? 
—5. Can you illustrate this method by an example ?— «6. WlMi 
is the reason this rule is not generally used ?— >?• Do ycmkaov 
any method of performing this case by estermtaating tha ia> 
peater or circulate in the divisor ?*-S. Caa you illustiate tins 
method by an example ?*~9. Can this case abo beperfonned by 
vulgar fractions ?— 10. Can you perfona an erainplp by this 
method ? 

CoNTRACTioir.^1. How do you 3ivide so as to retain any 
proposed number of decimals in the quotient ^««^2. What ia the 
principal difficulty in this contraction ?t-^ What is tha fl»> 
plest method of obviating this difficulty ?-^4. Whydoyoucairy 
1 from 5 to 15, &c. in the figures cut off from tha divitof ^— *- 
5* Is this contraction of nmdh pzaetieal utility ? 

SIMPLE PROPORTION — 1. How do yon perform pio- 
portion by decimals. ?-<-2. 0& what principle is this rule foMiad- 
ed ?— 3. Does the application of dedmals abbreviate the Ofaaa- 
tion? — 4k Can any general rule be given to ascertain whan da* 
cimals can be used with advantage. 

COMPOUND PROPORTION 1. How do yon peifom 

compound proportion by decimals ?— 2. On what prindplea is 
this rule founded ? 

GENERAL OBSERVATIONS.-^L When you multiply 

by a decimal, is the product greater or less than the maltipli* 
cand?«^2. When you divide by a decimal^ is the ^uodant 
greater or less than the dividend ?«--3. How is tha raciprooalaf 
any number formed ?— 4. What effect do you produoa whan 
you multiply by the reciprocal of any number ?-^-^ What af- 
fect is produced when you divide by the reciprocal q£ any aavi* 
ber ? — 6. What dasa of decimals is produced from vulgar frac* 
tieos whose denominators are 2, 6, or any power of 9, 5« or 
the product of any power of 8 by any power of 5 ?-*7« What 
chus el decimals is produced from vulgar fractions vhoaa dan(^ 
minators are 3 or 9 ?«~^ What class of decimals is produoad 
from vulgar fractions whose denominators are 8 or Js or any af 
their powers, &c. multiplied by 3 or 9?-^9. If amizadiapeaMr 
is multiplied by 3 or 9, to what class of dedmals doaa tha pii^ 
duct belong ?— 10. When the denominator of a vulgar fractiotk 
is any power of & excepting 9, what chisa of deoUmla doaa it 
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produce ?-^ll. Hmr do ytm aMertain how mftnf places are in 
tbe circle derived from such fractions ? — 12. What kind of re- 
peaters divided by 3 give pure circles ? — 13. What class of d^. 
cimals is derived from .fractions whose denominators are 2, 5, 
or any power of 2, 5, &c. multiplied by any other number than 
3 or 9 ? — 14. What dass of decimals is produced by vulgar frac- 
tions whose denominators are neither 3 nor 9, and not divisi- 
ble by 2 or 5 ? — 15. If a vulgar fraction is given to reduce to 
a decimal, do you know any rule by which you can ascertain 
the class to which it will belong, and also how many places, ei- 
ther finite or circulating, or of both, it will contain ? 

SIMPLE DISTRIBUTIVE PROPORTION— 1. What 
is distributive proportion ?— 2. How in distributive proportion 
generally divided ? — 3. In what cases is simple distributive 
proportion applied ?— 4. Must either the stock of the several 
partners, or the time of their continuance be the same ?— .5. 
By what other names is distributive proportion known ? — 6. 
Is the application of the rule the same under these names ?— • 
7. What is the general rule for simple distributive proportion ? 
—8. On what principles is this rule founded ? — 9. What is the 
reason of this rttle?*^10. How do you prove simple distribu- 
tive proportion?— 11. What is the reason of this method of 
proof? — 12. When both the stock and time of each partner 
are equal, how do you find the share of each ?— 13. Can the 
operation be performed shorter than by the general rule ?— .14. 
How m^ny different methods of shortening it are given in the 
notes ?-..15. What is the first of these methods, and the rea- 
son of it 7.-..16. What is the second method, and the reason 
of it ?— ^17. "What is the third method, and the reason of it? 
—18. What is the fourth method, and the reason of it? — 19. 
What is the fifth method, and the reason of it ?.~20. What 
does the general rule require given, to find the answer ?-«-21. 
If the whole stock were given, and the particular gain of each 
partner, how would you find their stocks ? 

COMPOUND DISTRIBUTIVE PROPORTION 1. 

What is compound proportion ?— 2. Why is it called com- 
pound ? — 3. What is the rule for working compound distribu- 
tive proportion ? — 4. Does this rule consider the product of 
each stock, by the time of its continuance, as the particular 
stodc or time of each partner ?-— 5. On what principles is this 
rule founded ? — 6. What is the reason of this rule ?— -7. How 
do you prove questions in compound distributive proportion ? 
«.8« Can all questions in compound distributive proportion be 
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perfoitned by this rule ? — 9. What kind of ^estions atethoM, 
to which this rule is not applicable ? — 10. What ia the rulelsr 
solving quefttione of this class?— 11. In proving questioas 
wrought by this rule, is it enough that the sum of tha sevenl 
shares be equal to the whole property t» be divided ?«•!& 
What more is necessary to complete the proof? — IS Bji wftttt 
other names is compound distributive proportion known ? 

COMMISSION AND BROKERAGE 1. Whatisoani. 

mission and brokerage ? — 2. How do you calculate it?-<-S. Oa 
what principles are the rules founded?— 4. Who are called 
factors in the mercantile world ? — 5. Can factors sell their em- 
ployer's goods on credit ? — 6. If a factor becomes bankrupt or 
die insolvent with his employer's property in his hand, can it 
be appropriated to the payment of the factor's debts ?■— 7. What 
are the necessary qualifications in a factor? — 8^ Who are 
brokers, and how are they emjipyed ? — 9. What are the qnali* 
iications requisite in a broker ? 

SIMPLE INTEREST — 1. What is interest?— 9. What 
is the sum lent called ?— 3. What is the sum given by dio 
borrower to the lender for the use of his money called ?-*4b 
What is the sum of the principal and interest called ?.— 5k Was 
exacting of interest ever prohibited by law ?**6. What waa 
the effect of these prohibitions? — 7> When was intcntt 
fiest made legal in England ?— S. What rate per cent, did 
the law then allow ? — 9. When was this rate of interest ie> 
duced ?— -10. When was the present rate of 5 per cent- made 
the legal interest ?— .11. By whom was this rate established ? 
^12. What is the penalty against usury ? — IS. What is the 
legal interest in Ireland, East Indies, and New South Wales ? 
^-14. What is simple interest ?^ 15. When money ia lent, 
and no rate specified, what rate is understood ?— 16. When 
any specified term of credit is expired, what rate of intereet ia 
due till payment is made ?— 17. Wliat is the reason that legal 
interest is now higher than the market rate ? 

Case 1.— 1. How do you calculate the interest of any BUBy 
for any number of years, at any proposed rate per cent. fm^-9m. 
On what principles is the rule founded ?— 3. Can all questiona 
in this case be wrought by compound proportion ?-w^ What 
is the reason that ^^ of the principal multiplied by the yean 
gives the interest at 5 per cent ?— -5. What is the reason that 
^ of the interest at 5 per cent, added to itself gives the iatartst 
at 6 per cent., and subtracted gives the interest at 4 per cent. ? 
^-6. What i* the best method of atoertaining the most luefei 
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bueiiieM oimtrftctions in this case ?— 7. Can decimals he intro* 
duced with advantage in calculations of interest ? 

Case 2 1. How do you calculate the interest of any sum 

for months ?-«2. On what principles is this rule founded ?*^ 
Might not this case be calculated by compound proportion ?— 
4. How would you discover useful contractions in this case f 
—5. When the rate is 5 per cent., what is the interest of £l 
for a month ?^-6. Would not the principal considered as pence, 
and multiplied by the months, give the interest at 5 per cent* ? 
-~>7. Do you know any other short method of finding the in* 
terest at 5 per cent, for months ?— 8. When die term of a bill, 
dec. is expressed in months, what kind of months are under- 
stood ?— 9. What is the reason that interest for months is not 
admitted in courts of law? 

Case S.— >1. How do you calculate interest for any number 
of days, at any rate per cent. ?— 2. On what principles is the 
rule for this case founded ? — 3. When questions in this case 
are stated by compound proportion, what numbers are always 
in the first terms ? — 4. Is not 36500 ^erefore the natural 
divisor in every question belonging tb this ease? — 5. May 
every question in this case be wrought by multiplying the prin- 
dpal by the rate, and days, and dividing by 36500 ?-^6. What 
then is the reason that you multiply by double the rate, and 
divide by 73000 ? — 7. What is the Reason this gives the same 
result as the other ? — 8. When the iate is 5 per cent., what is 
the reason you divide by 7300 without multiplying by the 
rate ? — 9. What is the reason you i^e 73000 as a divisor in 
every case of this rule^ instead of usin^ a particialar divisor for 
every rate ?^10. In finding the interelt for days, whether is 
the day we reckon from, or Uie day we reckon to, iududed ?— » 
11. How would you find the days from 12th January to 2Sd 
Jnly ? — 12. How would you find the days between these dates 
by the table in the notes?— 13. How do business men proceed 
with their calculations when thero ara shillings, dtc^ in the 
principal ? — 14. How do they proceed when tiie interest is 
under a penny ? — 15. What is the best method of calculating 
accurately when thero are shillings, &c. in the principal ?-..-I6. 
How do you calculate interest for days by the taUe in the 
notes ?-.-17. Is this method as tedious as by the general rule ? 
—18. How do you find the interest when i^e time is in 
weeks? 

BANKINe-HOUSE CALCULATIONS.— Case 1 — 1. 
In what do baidiing-house calculations chiefly consist?— 2. 
How do yon e«lCTilatf> interest wliflii partial payments are 

1 
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made ?— 3. Does the bank of England give interest for money 
lodged in it ? — 4. What is a deposit account ? — 5. Why is the 
interest not brought out in £'s, &c. at each payment ?»-6. 
I}o you know any other method of calculating these accounts ? 
— 7* What are the objections to this method ? — 8. What are 
the two great requisites in a bank accountant ? 

Case 2. — 1. How do you calculate interest on cash and 
current accounts ? — 2. On what principles are these calcula- 
tions founded ? — 3. M'hat is meant by a cash account ? — 4. 
What is meant by a current account ? — &. What are the two 
forms given in the example wrought in the text ?— 6. How are 
bank pass books kept ? — 7. How do you prove the accuracy 
of the additions and subtractions in the accountant's form ?— 

8. How do you prove whether the days are rightly taken ? — 

9. In what does Uie method recommended in the notes for the 
accountant's form differ from that in general use ? — 10. What 
are the advantages of this method ? — ^11. How do you calculate 
the interest on bonds ? — 18* Is the practice of adding the in> 
terest to the principal before subtracting the payment^ sanc- 
tioned by courts of justice ? — 13. What is the simplest method 
of calculating interest on bonds ? — 14. Why do we not count 
29 days for February leap year when it ends within the cur. 
rency of a complete year, and yet count it* when it is in the odd 
days ? 

Case 3.--1. How do you calculate the discount on bills ? — 
2. On what principles is this rule founded ? — 3. What is it 
that bankers call discount ? — 4. What is the proceeds of a bill ? 
—5. When bankers charge commission, whether do they cal- 
culate it upon the sum specified in the bill, or upon the pro- 
ceeds ?— 6. What is the reason that bankers charge discount 
for three days beyond the written term of the bill ? — 7. What 
are these three days called ? — 8. Do the days of grace vary in 
different countries ?-.-9. When the term of a bill is expressed 
in months, are calendar months understood ?— 10. How long 
do bankers discount bills before they become due ?— >11. If a 
bill is dated on the 3d of February at four months, when might 
it be discounted, and till what date would the discount be oJ- 
culated ?•— 12. Do you know any other methods which are 
sometimes resorted to by people in straitened circumstances, 
to obtain the command of money? — 13. Can you give an 
example of these methods ?— 14. Are these methods advan- 
tageous to those who have recourse to them ? 

STOCK-JOBBING CALCULATIONS.— 1. ^Vhat are 
the stocks i'---2. Are there any records kept of the loans which . 
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constitute the fuads ?— 3- Why are they called funded debts ? 
-i^ At what intervals is the interest payable on these debts? 
-»-5. Can stock be transferred from one person to another ?..^ 
6h With what are the calculations in stock-jobbing connected ? 
-«7. Does the value of property in the funds fluctuate?— B. 
Does the interest fluctuate with the nominal capital ?-— 9* Is 
the interest payable on the nominal capital, or on the price 
paid for it ?— 10. Why are the 3 per cent* consols so called ?-<- 
11. From what did the 3 per cents, reduced derive their name ? 
^12. How 'did the imperial annuities receive their name ?«— 
13. What are the other permanent annuities ? — 14. When do 
the long annuities terminate ?^15. How are they bought and 
sold ? — 16. On what days is the interest payable on the 3 per 
cent, consols, 3 per cent, imperial, new 4 per cents^ South Sea 
stocks, and new South Sea annuities ?•— 17. When is the in- 
terest payable on the other stocks 7.^18. Where is the divi^ 
dends on the stocks payable ?— 19. Are the transfer books al- 
ways kept open ? — 20. When stock is frequMiUy transferred 
in the course of the half year, who receives the interest or 
dividend ?^ 21. What is the reason that the 3 per cent, con- 
sols, and the 3 per cents, reduced, never sell for the same 
money P-.-.22. Does not the same reason account for the dif* 
ference of pric^'between the 4 per cents*, and the new 4 per 
cents. ? — 23. How are new loans got up ?•— 24. Are these seve- 
ral stocks transferable together during the currency of Uu> 
loon ?-^5. What are they called, when transferred together f 
—.26. When any one of these stocks are sold separately before 
the instalments are paid up, what is it called ?«-~2T. Is the 
capital of the Bank of fSngland, East India and South Sea Coou 
panics called stock, and also transferable ?-— 28. Why are tbey 
not called funds P-.-29. Why are exchequer, navy, and exd* 
nance bills called unfunded debts ?— 30w What is the nature 
of an exchequer bill ?•— 31* What is the nature of a navy lull ? 
.—32. What is the nature of an ordnance bill ?^SS. How and 
when are these bills paid ?— ^34. What is the nature of India 
bonds, and when are they payable ?— 35. By whom is the him* 
ness in the stocks transacted ?— 36. What per centage are 
stodL brokers allowed ?— ^7. Is not every man at libc^y to 
transact his own business in the stocks ? 

Casi: l.^l. How do you calculate the value of stock sold ? 
•.—2. What is the reason you deduct | from the selling price 
per cent« ? — 3* On what principles is the rule for this case 
founded ?'^4h Mliether does the rule give the sum which the 
stock produces, or the sum which the broker should remit to 
his employer ? 
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Case 2*-— 1. How do you calculate the price of ttock bought ? 
— ?. What is the reason you add | to the selling price ?•— 3. 
On what principle is this rule founded ?~-4. Whether does 
the rule give the sum the broker pays for the stock, or the 
sum for which he must draw upon his employer ? 

Case 3. — 1. How do you find how much stodc may be 
bought for a given sum ? — 2. What is the reason this rule 
gives the quantity of stock which the proposed sum will pur- 
chase ? — 3. What is the reason that you add ^ to the seUing 
price in this case ? — 4. When there is a fraction in the dlviaor^ 
what is the best method of working ? — 5. Whether does thia 
rule give the sum which the broker pays for the stock, or the 
sum it costs the purchaser ? 

Case 4 — 1. How do you find the rate of interest arising 
from investing money in the stocks ? — 2. On what principles 
is the rule for this case founded, and why do you increase the 
selling price by | for a divisor ? — 3. How do you calculate the 
rate of interest which any stock will yield, when the dividend 
due upon it at the time of purchasing is to be taken into the 
account ? — 4. Is this the customary method of calculating in 
these cases? — 5. If it were required to find what interest 
would arise from money vested in the 3 per cent, consols, on 
the 30th November, when scUing at 86|, how would you pro- 
ceed ?— 6. If the 3 per cent, consols were selling for 85 1, and 
the 3 per cents, reduced for 86| on the 29th September, how 
would you find which of these funds was the preferable invest- 
ment ? — 7* Does this method give the answer perfectly cor- 
rect ? — 8. By what method would you find the correct answer ? 
—9. Why is this method not generally practised ?— -10. Alight 
not this be easily remedied by the application of tables ?— -11. 
How do you find the value of an annuity in the long annui- 
ties? — 12. How do you find what sum will purchase any pro- 
posed annuity in the long annuities ? — 13. How do you find 
what annuity any proposed sum will purchase in the long an- 
nuities ? — 14. When a man transacts his own business in the 
stocks, how do you make the rules for the several cases apply ? 
—15. Suppose you saw in a newspaper 3 per cent. con. 87 1, |, ^t 
what would you understand by it ?— 16. Suppose you saw in 
the newspapers 3 per cents, red. 86}, 7, 86|, what would you 
understand by it ? — 17. What would you understand by 3 per 
cent. cons, shut, and 3 per cent, red.— ?— 18. What would you 
understand by exchequer bills 25, 26, p. m. and by 3» 2 dis. ? 
19. What would you understand by long ann. 16|, 16^ ? 

INSURANCE CAIiCULATlONS.— 1. What is insurance ? 
2. Who is the insurer ?— 3. Who is the insured ?— 4. What is 
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the 8um paid to the insurer called ?»5. What is the contract 
between the parties called P — 6. What is policy duty ? 

Case 1. — How do you calculate the premium and policy du- 
ty on land insurances ?•— 2* On what principles is this rule 
founded ? — 3. By whom are land insurances effected ?— 4w 
How is policy duty charged ?— 5. When there is only part of 
the value of a property insured, and a total loss ensues ; what 
must the insurers pay ? — 6. When insurance is effected to the 
whole value of the property, and either a partial or total loss 
ensues; how are the insurers obliged to make it good ?<^7. 
When only part of a property is insured, and the rest risked, 
and a partial loss is sustained, how should it be borne ? 

Case 2 — 1. How do you calculate sea insurance ?— 2* By 
whom is sea insurance carried on ? — 3. What is an insurance 
broker allowed for effecting an insurance ?— 4. How do brokers 
-pmceeA when they receive orders to effect an insurance ?— ^. 
When the broker has obtained underwriters to the amount re- 
quired, what is it then necessary for him to do ?— 6. How are 
insurances effected in time of war ? — 7* If a ship deviate from 
the course prescribed in the policy without legal reasons, what 
is the consequence ? — 8. When meirchants act as agents, what 
do they charge for effecting an insurapee, and what for settling 
a loss ?— 9. What do brokers charge for settling a loss ?— 10. 
When the value of the goods shipped is less than the value in- 
sured, what is the difference called ? — 11. Of wbat is the re- 
turn made for short interest ?— -IS. What do underwriters de- 
duct from the returns for short interest, for their trouble ?— • 
13. Who are prohibited from acting as underwriters ? 

Case 3.-^1. How do you calculate how much must be* in- 
sured to cover a given sum ? — 2. On what principles is this 
rule founded ?-i— 3. Is it necessary for the insured to run part 
of the risk ?— 4. Are the calculations in this case opposed to the 
spirit of the law ? — 5. Do merchants always insure so as to 
cover their property and expense of insurance ?-*6. Is the rule 
in the text perfectly correct in its results ? — 7. In what is it 
deficient ? — 8. How then would you proceed to obtain the re- 
sult perfectly correct in every respect ?— 9. How do you find 
how much must be insured to cover property on a voyage out 
and home ? 

Case 4. — 1. How do you calculate averages ? — 2. How do 
you calculate the average loss per cent. ? — 3. On what princi- 
ples are the rules for this case founded ?— 4. From what do the 
difficulties in this case principally arise?— 5. By whom are 
general or gross averages home ?---6. By whom are particular 
averages borne?— 7. When masts are cut away, or gooda 
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thrown overboard in a storm finr the preterration of the tfalp 
and cargO) is the loss borne by general average ?-^9. What m 
the cutting away of masts, &c> and throwing goods overboard 
ft>r the preservation of the remainder called ?— '10. Wliat is 
necessary to render jettison legal ?-^ll. When a ship is da- 
mi^«d in defending her against an enemy, whether is the lorn 
sustained by general or particular average ?— 12. Do yon know 
any other expenses borne by general average ? — IS. What do 
you understand by charges of salvage ? — 14. Does salvage be- 
long to general average ?-*i5. What salvage is allowed for re- 
taking a ship from the enemy ?— >16. Are ransoms admitted 
into general averages ?•— 17. Are averages always paid, liow. 
«ver small ? — 18. What are the best data on which to calculate 
general average ? — 19. When computing averages for masts, 
''^i>^9 ^' is the whole expense admitted into the oalcul*- 
tion ?^20. Whence do particular averages arise ? — 81. Can 
you give a case whi<^ would fall under particular average ?^> 
i2. When goods are damaged so as to sell under die market 
rate of sound goods, how is the particular average settled ?— - 
i83b Under what per cent, are underwriters exempted generally 
from particular averages ? — '24. Under what per cent, are uii» 
derwriters exempted from particular averages on tobacco^ sugar, 
hemp, flax, hides, &c. ?^-25. What is necessary to bring under- 
writers in liable for particular averages on corn, seed, floor, 
fruit, fish and salt ?-^f6» When a sum is paid for particular 
average, is the premium upon that sum also returned ?•— 27. 
What is the reason that particular averages under 3 per cent- 
are never paid ? — 28. May not the insured sufier considerable 
loss from this regulation ? — ^29. Can you state a case by which 
tlMs may be exemplified and made intelligible ?-»30. Do you 
know any method of guarding against such extensive losses ? 
— ^1« What is barratry of the master and crew ?— 32. How 
should this be guarded against ?— 33. What documents are con- 
sidered necessary to recover a loss ? — 34. If fraud can be proved 
against the insured, what is the consequence ?— 35. At what 
time are losses generally paid in Britain ? 

COMPOUND INTEREST 1. What is compound inte. 

rest ? — 2. How do you find the compound interest and amount 
of any sum ? — 3. On what principle is the rule for compound 
interest founded ?— 4. Is compound interest permitted in Bri- 
tain ?— >^. Is there any possibility of realizing the advantages 
of compound interest in a legal manner ?--j6. Is compound 
interest justifiable on the principles of equity ?-»7. Is the 
rule given in the text for calciUating compound interest* a 
simple method ? 
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r i>{!$COUNT.-^X. Whu is dMoonat ?— 42. Wlmt is tbe pre. 
ivnt.jirttlufi «f a 91101 da« sonoe time lieiice P-*-3. How do you 
vt^S9ihA9 diflooust 9'^^ U thk properly called ttue disooant ? 
t^» <Gfia you pioiLB tJbiM« and UluBtrato the princi|^ o£ the vule 
J}y ten examplfi ?*^(L Is the diffennce betwosB thi» and faaaken' 
dMOQttiKt sopsideTaUe ?-^7. In what proporiioi^ «k) they differ ? 
P*.«3. By ^hat ruks wre the operations in diaoouivt performed ? 
mJ9* How .would you pearfonn discount by deeimals ?— •lO. Can 
y«» UlttHtnkt» this rule by an example ? 

EQUATION O^ PA YM£NT6.»*^. What k equation of 
payments P.^2. How do you perfonn it ?.^^S, U this rule in 
genea:al use ?•— 4, On what principle is it founded ?»<-^, Is this 
{uriAciple correct ?— ^ What is the objection to it P-«T. Doyoa 
knoi^ any rule for equation of payments founded on correct 
pj99Ci^s ?-^. Who iavented that rule ?«*-9. daft you illus- 
^at^ tbfi wle by. an example iW-IO. Is tins rule easily applied ? 
r-^1. 1)o you kne^F any method of obtaining the adrantages of 
tliis^ijule without subvuttifig to Its drudgery ? 

BABTJEIU^U What is bacter ?.^. How do yon calculate 
b«rU)r <?•— t3*. Which of Uiese methods is the simplest ? — 4. Can 
you pro]i^ this, and illustrate the rules by em. example ?--5. Is 
ej^er pavty undersjbood to be a gainer by bartering ? 

PROFIT AND LOSS.*-^. What is profit and loss ?^8. 
By .^hsyt n^le J* profit Mid loss penfoRned ?-.-3. Has profit and 
l0S# 9^fi»gi8 been, divided into particular .cases iU-4. When the 
priW9 ^cofit and selling priee are given, how do you find the gain 
qt loss per cent. ?-^. What is the reason of this rule ? — §• 
IVhep. the cost and the gain or loss per cent, are given, how do 
yfifk ^;9d. the sellUig pf ios p.^7. What is the reason of this rule f 
ipmQ. When the WB^^g iaice» .and t^ gain or loss per cent, are 
given, how do you find the .prime cost ?— 9. What is the reason 
oC tMs rule ?f-^0. When two selling prices are given, and the 
gdin pr loss by opie of them, how do you find it on the other ? 
^ffXh WhAt is the ]»a«on of this rule ^^12, How do you ad- 
Yawioe tbe qish price, to allow a jMroposed dtscount ? — 13. What 
ifi ti^e renpon.of this rule P^^li. When the whole gain or loss 
and ^e r«te are given, how do you find the cost and selling 
price ?— 1& What is the reason of this rule ? 

lISI^CANTIjbB XiOMP08ITION8~I. What is merain. 

iil^. compositions ?*^2. When the quantity and rate of several 

togywt HW tfc ^re giv<n» bow do you find the rate of any proposed 

a «^ 
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part of it ?— ^ What is the reason of this rule ?— >4. €^ yoil 
illustrate this by an example ?— 5* How do you find how moeh 
of each simple is in any proposed quantity of a given oompoai* 
tion ?-— 6. What is the reason of this rule ?-^7. How do jmt 
increase or diminish simples in any proposed ratio ?— ^ Wlial 
is the reason of this rule ? — 9* Wlien the rate of the «iiBplflt» 
and the mixture are given, how do you find the quantity of thit 
several simples ?-*10. What do you understand by linldng ?«-* 
11. What name was given to the rule from this cixcomaiancft f 
—.12. is linking absolutely necessary in this case ?-»l3. Why 
is it called mercantile compositions ?«— 14. What is the xeaaoii 
that the differences Jilaced according to the rule give the iv» 
quired quantity of the several simples ?«— ^IS. Can yon illoa* 
trate this by an example?— 16. Are the quantities of the un* 
pies confined to what is obtained by linking ?•>— 17. How wonUl 
you find more answers ?^18. How many answers can you find 
in this way ?— 19. Is it necessary to link according to the mis? 
—30. in what other way can this be done to give correct re- 
sults ? — 81. May you not by this method have a variety of la- 
finite series of answers ?— 23. Can you give an example of this ? 
—23. When we multiply or divide the quantities obtained by 
linking, is it necessary that we should multiply or divide than 
all ?^24. May we multiply any one result and divide any 
other ?— 25. Under what restrictions can we multiply one mad 
divide another ? — 26. Can you illustrate the whole of this by 
an example ?— 27. Why does the rule restrict to a particular 
way of linking ? — 28. Does the endless varieties of answersy of 
which this case admits, render it less useful ?— 29. When tiia 
rate of the simples, and of the mixture are given, and one of 
the simples limited, how do you find the quantity of the other 
simples ? — 30. What is the reason of the first part of this rule f 
— 31. What is the reason of the second part of it ?— 32. Gaa 
you illustrate this by an example ?»-33. When more than one 
simple is limited, how do you proceed ?— .34. Can you iUustnte 
this by an example ?^-35. When do questions of this class be- 
come impossible ?.^36. When the rate of the simples* and of the 
mixture are given, but the quantity of the mixture limited, hew 
do you find the quantity of the simples ?— »37. Can yon illee* 
trate this by an example ?— 38. On what principles is this ope* 
ration founded ? — 39. When any simple is of little or novalne 
when compared with the others, what is done ? 

EXCHANGE — 1. What is exchange?— 8. By whom end 
how is it transacted ?— 3. What is the object of exchange ?— 
4. What is the par of exchange ?«.-^. How is per eetimated ?— 
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6. Does par always remain the same ?-— 7. Under what cir. 
eumstanoes does the par fluctuate ?-^. M^hat is the course of 
exdiange ?--9. When is the course of exchange at par ?— -10. 
Do you know any causes which tend to prevent the course dif- 
fering much from the par ? — 11. What is agio ? — 12. What is 
usance ?^-13. What is double and half usance ? — 14. What 
are days of g^race ?— 15. What is understood by the fixed and 
yariable sum in exchange ?— 16. When the exchange is high, 
whether is the country which givet the fixed, or the variable 
sum, the gainer ? — 17. Is the exchange with the rest of Great 
Britain always in favour of London ? — 18. What is the reason 
of this ?— 19. At what date do bankers in Edinburgh give 
4rafts on London ?-— >20. What do they charge for inland re- 
mittances ?^-81. Is the exchange between la eland and BrU 
tain always unfavourable to Ireland ?-— 22. What is the reason 
of that ?-— 23. Does Ireland give or receive the fixed sum ?— 
•^24. Does the course of exchange with Ireland vary much ? 
.—25. "What is the par ?— 26. How many days of grace are al- 
lowed ?-^27. What is the par between Jamaica currency aud 
sterling ? — 28. Do bills on London sell at a premium or dis- 
count?— 29. Is there any fixed par between currency and 
•terling in the other West India Islands ? 

Ahebica. — 1. How are accounts kept in North America ? 
—2. Are bills on London at a premium or discount ?>— 3. How 
are accounts kept in the United States ?— i. Repeat the table 
of American money f^-^. Is the current value of the dollar the 
same in all the states ?— 6. In which of the states is it current 
for 6/ ?— '7. What proportion does it bear to sterling in these 
states ? — 8. In what states is it current for 8/, and what ratio 
does it thep bear to sterling P-»4). In what states is it current 
for 7/6, and what ratio does it then bear to sterling ? — 10. In 
what states is it current for 4/8, and what ratio docs it then 
bear to sterling ? — II. How does America exchange with Bri- 
tain ? — 12. What is the par of exchange ? 

France.*-*!. Uow are accounts kept in France ?— >2. How 

.does France exchange with Britain ?.^J^ What is the pav, 

.usance, and days of grace with France ?— -4. Is the franc and 

liver the same value ? — 5 How did this difference arise ?— 6. 

iKepeat the tables of money, weights and measures by the old 

system ?-«-7. Repeat the tables of money, weights and measures 

by the new system ? — 8. Whether is a high or low course of 

exchange with France, the best for Britain ? 

Holland.— I. What are the different kinds of money used 
in Holland ?~*2. Which is the roost valuable P — 3. Wliat is 
their difference called ? — 4. How are. accounts kept* in HoU 
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hood 9^^, How does AmtterdMOi ezdMUge vrMi BtfttitefU^L 
What is tke par, usance, and days of 'gFaoer in flnWairf Fa-J?. 
Bepeat the tables of money, weights and.meMuMs«sedte flo^ 
]and— 8. Whether is a hig^h or Jow eonno «f ^ •^'**— »j^ wilii 
Holland the best for Britain ? 

Fi.AVi>ER8 AVD BnABAKT.— 1. Howdoss Fhoidtoi^aAaqge 
with Britain ?<^2. What is the osanoe and d«ys of ^:ibob Atr»? 
3. Kepeat their tables of money, weights and mcasuRs? 

Gebmawy.-— 1. Are m)t accounts kept ctiflanntly in 4iSiBt^ 
ant parts of Germany?— & Repeat the tables of money^ 
weights and measures used in the dilFerent places ?-«*-S.'Hdw 
does Hamburg exchange with Britain ?— 4. How manf rio^ 
dollars Hambro' banco are equal to £1 Fl. banco ?-«i5» What 
is the par, usance, and days of grace in Hambro* ?--^64 flow 
does Austria, &c. exchange with Britain, ind what is ttw par? 
«->7« How does Brunswick, &c. exchange wi«h ^ritaui, Mid 
what is the par, usance, and days of grace ?u— 6* Whether ia « 
high or iow course of exchange with Gsnnany, the best fer 
Britain ? 

BuBSiA.-— 1. How are accounts kept in Russia?— S. Rtpeat 
the tables of money, weights and measiuvs used in Rnsrii 
3, How is the rouble divided ?— 4>. Are these the same value P 
-— &. How does Russia exchange with Britain ?— *^ What b 
the par, usance, and days of grace with Russia ?-~-7» la the 
course generally stated in silver, or bank note rosUea f ■ ^ 
Whether is a high or low coune of exchange with Russia, the 
best for Britain ? 

SwEBKK.— How are accounts kept in Sweden ?'— 8. Repeat 
the tables of money, weights and measures used in Sweden ?.«-. 
3* How does Sweden exchange with Britain ?-«4k What is the 
par, usance, and days of grajce with Sweden ?'^~S. Whefeber is 
a high or low course of exchange, the best for Britain ? 

Dbnmabk and Nokwat. — 1. How are accounts kept ia 
Denmark ?-~2. How does Denmaric exchange with Britain ?— 
S. What is the par, usance, and days of graoe with Denmaik ? 
«-^ Is the course of exchange specified in silver or paper ioo» 
ney ? — 5. Is a high or low course wiUi these oountiies the beet 
for Britain ? 

PncsBiA. — 1. Are accounts kept difierently in diiBMentplaoes 
of Prussia ?•— 9. Repeat the tables of money, weights and moA- 
sures used in Prussia ? — 3. How are accounts kept in Beriia 
and Stettfn ? — 4. How does Prussia exchange with BritaoL ? 
-^5. What is the par, usance, and days of graoe in Pmsiiii ? 
—6. Whether is a high or a low Qourse of exdUMUge with Pnis^ 
sia the best for Britain 7 
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P6i.AinK"-»l. How are exehuig^s with Poland transacted ? 
—8. How aie accounts kept in Poland ?— 3. Repeat the tables 
of money, weights and measures used in Poland ?— 4. What is 
the course of exchange between Great Poland, and Holland ? 
- Spain.— 1. Repeat th6 tables <^ money, weights and mea* 
sures used in Spain.— •2. How are accounts kept in Spain ?--<. 
3. How does Spain exchange with Britain ?-— 4. What is the 
par, usance, and days of grace in Spain ?— 5. What is the ratio 
of vellon to M plate ?---6. What are the different kinds of 
plate money ?^7. Which of these is nsed in exchanges with 
Britain ^ — 8. What precaution is necessary in drawing bills of 
exchange on Spain, to prevent their being paid in exchequer 
bills ? — 9. Whether is a high or low course here the best for 
Britain ? 

PoRTUOAi. — 1. How are accounts kept in Portugal ?— 2. 
Jlepeat the tables of money, weights and measures used in For- 
tugaL — 3. How does Portugal exchange with Britain ?-^4. 
What is the par, usance and days of g^race in Portugal ?— 5. 
Whether is a high or low course best for Britain ? 

Italt. — 1. Repeat the tables of money, weights and mea- 
sures used in Rome.— 8. How does Rome exchange with Bri*. 
tain ?'-S» What is the par, usance and days of grace here ?-^ 
VEiriC£.— -4. Repeat the tables of money, weights and mea- 
sures used in Venice.— 5. How does Venice exchange with 
Britain ? — 6. What is the par, usance and days of grace in 
Venice ?-^Naple8.-— 7. Repeat the tables of money, weights 
and measures used in Naples.— 8. How do they exchange with 
Britain ? — 9. What is the par, usance and days of grace in 
Naples ?-— 'Milan. — 10* Repeat the tables of money, weights 
and measures used in Milan.— •11. How do they exchange with 
Britain ?— 18. What is the par, usance and days of grace in 
]\lilan P— Genoa. — 13. Repeat the tables of money, weights, 
and measures used in Genoa.— 14* How do they exchange 
with Britain ? — 15. What is fhe par, usance and days of grao6 
in Genoa ? — Leghorn and Florence. — 16. Repeat the ta> 
bles of money, weights and measures used in Leghorn. — ^17. 
How do they exchange with Britain ?— 16. What is the par, 
usance and days of grace in Leghorn ? — 19. With which of the 
Italian states is a low course of exchange the most profitable for 
Britain ? — 80. With which of them is a high course the most 
profitable for Britain ? 

TuRXET.-— 1. How are accounts kept in Turkey ? — 2. Re- 
peat the tables of money, weights, and measures used in Tur. 
key.— 3. How does Turkey exchange with Britain ?— 4. What 
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h the par, manee, and days of gnoe ia Tiuksy.«*X WTwthfr 
is a high or low course the best for Britain P 

East ivi>iE«.— 1. How are aooounts Icept in Bombay 9— 
2. Repeat the table.— >3. What is the cucrent valoe of a ntpea ? 
.—-4k How are aocounts kept in Madnn ?-^ llepeat the table. 
.— >6. What is the ▼aloe of the star jngoda ?-*7. How «ie 
aocounts kept in Bengal ?— 8^ Repeat the tabla.-^. How an 
the company's aocounts kept here ?— 10. What batta do theae 
bear against eurrent rupees ?— 11. How many sicca mpees 
make a gold mohur ?*^12. How many rupees make a lade, 
and how many make a crore ?^^13. How are aoooonts kept in 
the Mysore country ?-^14. Rqieat the table.— I^ How aie 
accounts kept on the Malabar coast ?— *-16. How are ^^^^'^I't T 
kept in China ?«17. Repeat the table.-.*18. What is the cask 
in China composed of ?-*d9>. What are a thousand cash worth 
in sterling ? 

Arbitratiok of £xcha»oe.-^I. How is arintiBtian 
generally divided ?•— 2. What rule is used to calculate arbitrB- 
tions on the continent of Europe ? — 3. Repeat the chain rule. 
-^•4. Are not the weights and measures of different oountries 
generally compared by this rule ?— ^< What is the rsason mer. 
diants engaged in foreign trade should be well acquainted with 
the arbitration of exchanges ?-— 6. By haw mu(^ should the 
circular exchange exceed the direct to make it profitable ? 

INVOLUTION What is involution ?_2. What is the 

power of a number, and how is it foimd ?-^S. How is tbt* 
power expressed ?— -4b How are high powers best found ?*i-^ 
Is the appellation of square, cube, &c. properly applied to 
abstract numbers ?^-5. What is the reason of this ? 



£yOLUTION.^l. What is evolution ?— & What is meant 
by extracting the square root of any power ?-p-3. How do you 
extract the square root of a whole number ?i<— 4. How do you 
extract the square root of a vulgar fraction ?— ^ What is the 
reason you divide the given number into periods of two figures? 
•—6. Does the root alwajrs consist of as many figures as there 
are periods in the number whose root is required ?— .?• On 
what principle is this rule founded ?— 8. What is Uie reason 
you reject the right hand place in the increased remainders 
when finding next figure of the root ?-.-9. How do you prove 
the square root P-^IO. Can you illustrate the reasons and prin- 
ciples you have given,, by an example ?— >11. In what depart* 
ment is a knowledge of the square root indispensable P— IS, 
How do you find the side of a square equal to any given super- 
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fiai0fM^13.*&oirdo yoafiaithe ude of atqwavgrosterorlMs 
than a given squan* in any amigned proportion ?«— 14 How 
do you find the fdde of a aqoare equal to several given squaBes ? 
-•15. How would you find the diameter of a drde bearinir 
any assigned proportion to a cirde whose diameter is known ? 
^-16. VHien any two sides of a right an^ed triangle are given^ 
how do you find the third side ?— >17. How do you find a mean 
jHK^MWtional between two numbers ? 

Cube. RooT-^What is the cube root of a number ?•— A 
fiow do you eai^tract the cube root of any number ?— S. What 
is the reason you divide the number into periods of three 
£guRa F«-<4. What is the reason of the other part of the pro* 
cess ?-i^ What is the reason you annes two ciphers to the 
first part, and one to the second part of tha divisor ?-— 6. What 
is the reason that adding the last complete divisor to its second 
part, and double its thini part, gives the new trial divisor ?— 
7. Can we extract the roots of higher powers by the combined 
application of the square and cube root ? — 8. How do- yoa 
Imow when they can be thus applied ?•— 1^. What is the gen^ 
val rule for extracting the roots of all powers ? — 10. Repeat the 
squares and cubes of the nine digits. — 11. How do yon find 
the side of a cube whose solidity is known ? — 18. How do you 
find the side of a cube equal to any vgiven solid ?— >13. When 
the dimensions of a solid are given, how do you find the dimen« 
sions of a similar solid, greater or less in any given proportion ? 
«— li. When the dimensions of two similar solids are given, 
and the weight of one^ how do you find the weight of the other ? 
—15. How do you find two mean proportionals between twe, 
given numbers ? 

POSITION.— 1. What is position ?-»2. What other names 
is position known by ?— 3. What kind of questions belong to 
single position ?— 4. Why is it called single position ?— 5* 
How do you work single position ?— 6. On what principle is 
this rule founded ? — 7. Can the questions under this case bo 
solved by double position ? 

Double Position.—!. What kind of questions belong to 
double position ? — 9. Why is it called double f-^S. How do 
you work double position ?— -4. On what principle is this rule 
founded ?— 5. Wliat is Bonnycastle's rule for this case ?— 6. 
What is the case to which it does not apply ?— -14. In what 
eircumstances does position give only an approximation to the 
required number ?-^15. How do you approximate to the 
required number ?«-16. What is Uie use of this approxi* 
mation? 
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ARITHMETICAL PROGRESSION — 1. When are tttun- 
ben said to be in arithmetical progres^on ?*~2. What are the 
first and last terms called ?— -3. What are the other terms 
called ? — 4. What is the number by which they fnerease or 
decrease called ? — 5. Is this properly named arithmetical ptti* 
gression ? — 6, What is the snm of the extremes equal to ? — 7. 
What is an arithmetical mean between any two numben?— i^. 
How do you find the sum of the series when the extremes' and 
number of terms are given ? — ^9. How do you find the com- 
mon difference when the extremes and number of terms are 
given ?— 10. How do you find the number of terms, when the 
extremes and common difference are given? — 11. When one 
extreme, the common difference, and the number of terms are 
given, how do you find the other extreme ? 

GEOMETRICAL PROGRESSION.^1. When are num. 
hers said to be in geometrical progression ? —2. What is the 
product of the two extremes equal to ? — 3. How is a geometri- 
cal series produced ? — 4. What is the last extreme in an infi- 
nite decreasing series equal to ? — 5. What is the common 
ratio ?— 6. When one extreme, the number of terms, and the 
common ratio are given, how do you find the other extreme ? 
•^7. When the extremes and common ratio are gr^ten, how do 
you find the number of terms ? — 8. How do you find the ratio 
when the extremes, and the number of terms are g^ven T- — ^9. 
How do you find the sum of the terms of a geometrical series ? 
—10. Is this rule equally applicable to an increasing and de- 
creasing series ? 

PERMUTATIONS, &c — 1. What is permutation?—*. 
What is combination ? — 3. How do you find the number of 
permutations which can be made with any given number of 
articles? — 4. How do you find how many permutations can 
be made out of a given number of articles, of which there ai^e 
several of several sorts ? — 5. When any number of different 
articles are given, how do you find the various combinations 
which may be formed, by taking any proposed number of them 
at a time ? — 6. How do you find how many permutations can 
be made out of a given number of different articles, by takhi|[» 
any proposed number of them at a time ?— 7. How do you find 
how many compositions can be formed out of a given number 
of sets of diflerent articles, having as many articles in each 
composition as there are sets ? — 8. How do you find the num« 
her of combinations which any number of different articles will 
admit of, taking them by twos, threes, &c. up to the gi\'en 
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Mwbtr?-^* H<MFdo ydu *Atid ril tepotiibleoomMinitioiA 
iui4 {Mrmutatioitt of which any proposMl mimber of arddet it 
tttfoeptiUe, when taken by twos, thieee, &c. to the given num* 
h^r of articlee ? 

Cham CSS*— 1* In what part of artthnetic is the calculatUNa 
of chances of importance ?-^2. When there is but one trial, 
and one ohance of success, how is the chance of socoese and 
faihire expressed ?-^ When there are sererid trials, amd only 
one point to be gained, how do you calculate the chance of 
sucoese ?*vri. When there ia only one trial, and seFeorai points 
to be gained, how do you find the ohance of sucoess and 
failure ? 

pOMPOUND INTEREST AND ANNUITIES.— .1. 
What is compound interest ?-*-& What is an annuity P-^^Sb 
How is table 1 constructed ?-^^ Hew is it applied B'*^. How 
is table 8 formed, and how is it applied ?-f^. Uow is table 3 
formed, and how is it applied ?•— 7. How is table 4 formed, and 
how is it applied ?•— 8. How is table 5 formed, and how is it. 
applied?— 9. Uow are table 6 and 7 constructed ?.~10. How 
do you find the compound interest and amount of any sum ? 
—II. When the years given are not in the table, how do you 
find the tabular number ?««>I2. Uow do you find the present 
Yslue or principal which will aqM>unt to a given sum^ in a 
given timie, at a proposed mte?—- 13. How do you &nd the 
time, vhen the principal, amount, and rate are given 9— 14k 
How do you find the rate when the principal amount and time 
are given ?-»Limi ted Ahnuities-^-I^. Uow do you find 
the amount, when the annuity, time, and rate are given ?-* 
16, How do you find the annuity, when the amount, rate, and 
time are given ? — 17. How do you find the time, when the 
annuity, amount, and rate are given ?— - 18. When the annuity^ 
amount, and time are given, how do you find the rate ?-— 19* 
How do you find the present value, when the annuity, time, 
^d rare lure given ?— 90. How do you find the annuity, when 
its present value, time of continuance, and rate are given P«-* 
PjBRPETUAi. Anitoitiss-^SI. What is a pcrpstual anuoity ? 
^—22. When the value in perpetuity, and die rate are given, 
how do you find the annuity ?-^23. When a perpetual annuity 
and its rate are given, how do you find its value ?— 24>> When 
the annuity and its value are given, how do you find the race ? 
—25. Uow do you find how many years purchase a perpetuity 
is worth, when the late ^ given?— 26. How do you find the 
rate when the years purotfase are given ?-~Akmuitie8 in 
R£V£RS|ON«^~27« Whfkt is an annuity kl reversion?-.^. 
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When the annuity, rate, the time before the rerersion, aod 
the time of continuance are given, how do ytm find th^ value 
of the reversion? — 29. When the value of a revenion, the 
time before it commences, the iime of oontinnanoe» and the 
rate are given, how do you find the annuity ? — Lifb Awwai. 
TIES.— 30. What are life annuities ?— 31. Uow do you find 
the present value of an annuity, at a given rate, to continoe 
during the life of a person whose age is known ?— ^9. How do 
you find the value of an annuity, Mcured on the joint conti- 
nuance of two given lives ? — 33. Uow do you find the valoe of 
an annuity to continue during the currency of two given lives ? 
-—34. How do you find the value of an annuity during the 
joint continuance of three given lives ? — ^35. When one or both 
lives are not found in the tables, what do you do ? — 36. How 
do you find the value of an annuity to terminate with the long- 
est survivor of three given lives ?— -37. Uow do you find the 
present value of the reversion of an annuity, after the death 
of 1, 8, or 3 persons whose ages are given ?>--38. How do you 
find the present value of an annuity to be enjoyed for life by 
the purchaser, after the death of the present possessor? — 30. 
How do you find what sum must be paid by a husband at ones, 
or in annual instalments during life, to secure a proposed 
nuity to his widow during the remainder of her life 
How do you find what sum must be paid annually by a hus- 
band during marriage, to entitle a widow to any proposed 
annuity ?•— 41. How do you find how much mast be paid pre- 
sent, and also by annual instalments during life, to insure any 
proposed sum to heirs at death ? 

DUODECIMALS. — 1. How do duodecimals increase and 
decrease ? — 3. By whom are thoy used ? — 3. How is duodeci- 
mal multiplication performed ? — 4. What other name are they 
known by ?-— 5. How many square inches are equal to a duo- 
decimal inch p — 6. How many cubic inches are equal to a duo- 
decimal solid inch ?— 7. When the number of feet in the far- 
tors is great) how do you proceed with them ? — 8. When there 
are yards given, how would you proceed with them ? — 9. How 
is the area of a rectangular sur/'ace found by duodecimals ? — 
10. How is the solid content of rectangular bodies found by 
them?— oil. How is tbe content of round timber found ?— 13. 
How do you measure logs of wood, &c. when they are not the 
same breadth and depth at both ends ? — 13. When round trees 
taper irregularly, how would you measure them?— 14. Is the 
rule in the text for measuring 'round timber correct? — 15. 
When trees are girt with the bark on, what deduction is made 
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for it ?-<-16. Wliat are th« rules given in the notes for mea- 
suring round timber ? — 17. Where would you cut a tree to 
make it measure the most possible by the common rule ?<— 18« ' 
How would you cut a tree to make the greater end measure 
the most possible by the common rul^ ?— -^IP. How would you 
cut a tree, so that ^he greater end may measure as much as the 
whole tree uncut ? 

TONNAGE OF SHIFS._1. What is the rule in the text 
for finding the tonnage ?-<-2. How do you find the tonnage by 
taking the distance between the light mark, and the fUU draught 
of water?— 3. How do shipwrights in London calculate the 
tonnage P«— 4. What method is used in the Royal Navy ? 

TABLES OF WEIGHTS AND MEASURES.— It 
would be superfluous to annex questions od these tables* Their 
importance in business is such that they should be made a part 
of every day's exercise during the whole time the pupil is stu* 
dying arithmetic. There should, therefore, be some portion of 
them given, along with a few of the preceding questions, as a. 
daily exercise for the pupil*s leisure hours* It is not intended, 
that the tables should be committed as they are printed ; it is 
sufficient that thd pupil learn how many of a lower denomina- 
tion make one of the next higher ; thus, in wine measure, 4 
gills n 1 pint, 2 pints ss X quart, 4 quarts s 1 gallon, &c. The 
other parts of the tables are chiefly intended as references, and 
for ocMurerting the old weights and measures into the imperial^ 
and the reverse ; or the weights and measures of different coun<« 
tries into British, and the reverse ; and it is hoped they will 
be found of importance in that way. 
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ERRATA. 



Page 12| title, for << division,*' read '< mtiki]di€atioii.**-.N<K 
69, last Ans. 99990. — -P. 13, last line, read '' three billion foui* 
hundred thousand million and twelve.**— —P. 99. No. 12, in 

Ans. redd 15/. P. 36, Ko. 81, Ans. 17 gal. 4 4F§. 6FO^ 

19TTL No. 84, in Ans. read 101 it yds. P. 37, No. 89, 

in Ans. read lOsk. 2 hu. 1 pk P. 50» No. 8, Ans. 2808331b. 

5 oz. 16 dwt. 18 gr. P. 66, No. 8, Ans. £174— No. 85, 

in Ans. for 5/, read /5. ■ P. 69, in example, 1st method, blot 

out /8=J. P. 72, No. 18, in question, read I/I4. — No. 19, 

Ans. £573 Is. 4d. — No. 20, Ans. £541 P. 83, No. 46, Ans. 

£14918 138. 4d.- P. 85, No. 62, Ans. 21d. 4^ — N^ 66, in 

question, read 102 frails. — No. 68, Ans. 4|. — No. 75, Ans. 600 

ells P. 89, No. 22, Ans. 164250.— No. 25, An*. 1307 ^y,. 

—No. 27, Ans 6^% P. 95, No. 6, Ans. %%%%, m%^ Uth 

P. 97, No, 12, Ans. f| P. 103, last line, for "man,'' 

read " many." P. 107, No. 3, Ans. .7822916 P. 109, 

No. 17, in Ans. read 26m. 38.4s. P. 112, Case 8, No. i, 

for 186, read 185. P. 114, No. 2, Ans. 78.19558. P. 

119, No. 3, Ans. 6.40840.— No. 4, Ans. .588940.— *«.P. 136« 

>fo. 3. first Ans. £379 Os. ld.|. P. 140, No- 8, in Ana. 

read 10^. P. 143, No. 2, read, discounted at 4 per cent.^.— 

No. 3, in Ans. read }. . ■■■P. 148, No. 2, in Ans. read ^| 

P. 155, No. 2, in Ans. read O^d |f.r^v*~P. 169, No. 3, far 1^» 

read 16/. P. 170, No. 2, for 1/8, read 1/10 :P. 186, 

Prussia par 6 rxd. 16 grosh P. 200, No. 1, for 200, read 

164 P. 204, No. 6, Ans. £5500. P. 207, No. 3, read, 

least extreme be 16. P. 212, Case 4, No. 2, for 6, read 5 

letters P. 225, Case 4, No. 1, Ans. 3^ — ^Case 5, No. 4, 

in Ans. for 16/, x'ead J4/.— P. 236, Case 10, in rule;, for 
** multiplied by the perpetuity,** read ^' multiplied by the pro- 
posed sum.** P. 238, timber measure. No. 3, Ans. 70f, 6'^. 

p. 239, No. 10, Ans. 38f. 3' iO' 2"', &c P. 240, No. 

2, Ans. £48939— No. 16, in Ans^ read 23/^ sec P. 241, 

No. 24, Ans. 600 eUs P« 320, third line, for i^^ 18.., 
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